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INHIBITORS OF FACTOR Xa 



Related AppUpatjpns 

This application claims benefit of priority under 35 USC § 1 19(e) to U.S. Provisional 
Application No. 60/202,202 filed on May 5, 2000 and U.S. Provisional Application No. 
60/148,627 filed on August 12, 1999, which are both herein incorporated in their entirety by 
reference. 

Ffelfl of tire Invention 

This invention relates to novel compounds which are potent and highly selective 
inhibitors of isolated factor Xa or factor Xa when assembled in the prothrombinase complex. 
These compounds show selectivity for factor Xa versus other proteases of the coagulation (e.g. 
thrombin, fVIIa, fEXa) or the fibrinolytic cascades (e.g. plasminogen activators, plasmin). In 
another aspect, the present invention relates to novel monoamidmo-containing compounds, 
their pharmaceutical^ acceptable salts, and pharmaceutical^ acceptable compositions thereof 
which are useful as potent and specific inhibitors of blood coagulation in mammals. In yet 
another aspect, the invention relates to methods for using these inhibitors as therapeutic agents 
for disease states in mammals characterized by coagulation disorders. 

Paclcground of the fayenti<ffl 

Hemostasis, the control of bleeding, occurs by surgical means, or by the physiological 
properties of vasoconstriction and coagulation. This invention is particularly concerned with 
blood coagulation and ways in which it assists in maintaining the integrity of mammalian 
circulation after injury, inflammation, disease, congenital defect, dysfunction or other 
disruption. Although platelets and blood coagulation are both involved in thrombus formation, 
certain components of the coagulation cascade are primarily responsible for the amplification 
or acceleration of the processes involved in platelet aggregation and fibrin deposition. 

Thrombin is a key enzyme in the coagulation cascade as well as in hemostasis. 
Thrombin plays a central role in thrombosis through its ability to catalyze the conversion of 
fibrinogen into fibrin and through its potent platelet activation activity. Direct or indirect 
inhibition of thrombin activity has been the focus of a variety of recent anticoagulant strategies 
as reviewed by Claeson, G., "Synthetic Peptides and Peptidomimetics as Substrates and 
Inhibitors of Thrombin and Other Proteases in the Blood Coagulation System", Blood Coag. 
Fibrinol. 5, 41 1-436 (1994). Several classes of anticoagulants currently used in the clinic 
directly or indirectly affect thrombin (ie. heparins, low-molecular weight heparins, heparin- 
like compounds and coumarins). 
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A prothrombinase complex, including Factor Xa (a serine protease, the activated form 
of its Factor X precursor and a member of the calcium ion binding, gamma carboxyglutamyl 
(Gla)-containing, vitamin K dependent, blood coagulation glycoprotein family), converts the 
zymogen prothrombin into the active procoagulant thrombin. Unlike thrombin, which acts on 
a variety of protein substrates as well as at a specific receptor, factor Xa appears to have a 
single physiologic substrate, namely prothrombin. Since one molecule of factor Xa may be 
able to generate up to 138 molecules of thrombin (Elodi et al., Thromb. Res. 15, 617-619 
(1979)), direct inhibition of factor Xa as a way of indirectly inhibiting the formation of 
thrombin may be an efficient anticoagulant strategy. Therefore, it has been suggested that 
compounds which selectively inhibit factor Xa may be useful as in vitro diagnostic agents, or 
for therapeutic administration in certain thrombotic disorders, see e.g., WO 94/13693. 

Polypeptides derived from hematophagous organisms have been reported which are 
highly potent and specific inhibitors of factor Xa. United States Patent 4,588,587 describes 
anticoagulant activity in the saliva of the Mexican leech, Haementeria officinalis. A principal 
component of this saliva was shown to be the polypeptide factor Xa inhibitor, antistasin 
(ATS), by Nutt, B. et al> "The Amino Acid Sequence of Antistasin, a Potent Inhibitor of 
Factor Xa Reveals a Repeated Internal Structure", J. Biol. Chem., 2£L 10162-10167 (1988). 
Another potent and highly specific inhibitor of Factor Xa, called tick anticoagulant peptide 
(TAP), has been isolated from the whole body extract of the soft tick Ornithidoros moubata, as 
reported by Waxman, L., et al. 9 "Tick Anticoagulant Peptide (TAP) is a Novel Inhibitor of 
Blood Coagulation Factor Xa" Science, 248, 593-596 (1990). 

Factor Xa inhibitory compounds which are not large polypeptide-type inhibitors have 
also been reported including: Tidwell, RJL et al. 9 "Strategies for Anticoagulation With 
Synthetic Protease Inhibitors. Xa Inhibitors Versus Thrombin Inhibitors", Thromb. Res., 12, 
339-349 (1980); Turner, AD. et al, "p-Amidino Esters as Irreversible Inhibitors of Factor IXa 
and Xa and Thrombin", Biochemistry, 25, 4929-4935 (1986); Hitomi, Y. et al, "Inhibitory 
Effect of New Synthetic Protease Inhibitor (FUT-175) on the Coagulation System", 
Haemostasis, 15, 164-168 (1985); Sturzebechar, J. et a/., "Synthetic Inhibitors of Bovine 
Factor Xa and Thrombin. Comparison of Their Anticoagulant Efficiency", Thromb. Res., 54, 
245-252 (1989); Kam, CM et a/., "Mechanism Based Isocoumarin Inhibitors for Trypsin and 
Blood Coagulation Serine Proteases: New Anticoagulants", Biochemistry, 22, 2547-2557 
(1988); Hauptmann, J. et al., "Comparison of the Anticoagulant and Antithrombotic Effects of 
Synthetic Thrombin and Factor Xa Inhibitors", Thromb. Haemost, 220-223 (1990); and 
title like. 

Others have reported Factor Xa inhibitors which are small molecule organic 
compounds, such as nitrogen containing heterocyclic compounds which have amidino 
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substituent groups, wherein two functional groups of the compounds can bind to Factor Xa at 
two of its active sites. For example, WO 98/28269 describes pyrazole compounds having a 
terminal C0=NH>NH2 group; WO 97/21437 describes benzimidazole compounds substituted 
by a basic radical which are connected to a naththyl group via a straight or branched chain 
alkylene,-C(=0) or -S(=0) 2 bridging group; WO 99/10316 describes compounds having a 
4-phenyl-N-alkylamidino-piperidine and 4-phenoxy-N-alkylamidino-piperidine group 
connected to a 3-amidinophenyi group via a caiboxamidealkyleneamino bridge; and EP 
798295 describes compounds having a 4-phenoxy-N-alkyJamidino-piperidine group connected 
to an amidinonaphthyl group via a substituted or unsubstituted sulfonamide or carboxamide 
bridging group. 

There exists a need for effective therapeutic agents for the regulation of hemostasis, 
and for the prevention and treatment of thrombus formation and other pathological processes 
in the vasculature induced by thrombin such as restenosis and inflammation In particular, 
there continues to be a need for compounds which selectively inhibit factor Xa or its 
precursors. Compounds that have different combinations of bridging groups and functional 
groups than compounds previously discovered are needed, particularly compounds which 
selectively or preferentially bind to Factor Xa. Compounds with a higher degree of binding to 
Factor Xa than to thrombin are desired, especially those compounds having good 
bioavailability and/or solubility. 

Summary of the Invention 

The present invention relates to novel compounds which inhibit factor Xa, their 
pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug derivatives, and 
phannaceutically acceptable compositions thereof which have particular biological properties 
and are useful as potent and specific inhibitors of blood coagulation in mammals. 
Pharmaceutical compositions of the invention may be used to prevent or treat a condition in a 
mammal characterized by undesired thrombosis. In another aspect, the invention relates to 
methods of using these inhibitors as diagnostic reagents or as therapeutic agents for disease 
states in mammals which have coagulation disorders, such as in the treatment or prevention of 
a condition in a mammal characterized by undesired thrombosis such as, for example, any 
thrombotically mediated acute coronary or cerebrovascular syndrome, any thrombotic 
syndrome occurring in the venous system, any coagulopathy, and any thrombotic 
complications associated with extracorporeal circulation or instrumentation, and for the 
inhibition of coagulation of biological samples and blood in biological samples. 

In certain embodiments, this invention relates to novel compounds which are potent 
and highly selective inhibitors of isolated factor Xa or factor Xa when assembled in the 
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prothrombinase complex. These compounds show selectivity for factor Xa versus other 
proteases of the coagulation cascade (e.g. thrombin, etc.) or the fibrinolytic cascade, and are 
useful as diagnostic reagents as well as antithrombotic agents. 

In a preferred embodiment, the present invention provides a compound of the 
formula I: 



(a) Q-Q-alkyl; 

(b) Cj-Q-cycloalkyl; 

(c) -N(-R 2 ,-R 3 ), R 3 -C(=N-R 2 )-, (-R 2 , -R^N-C^N-R 2 )-, (-R 2 , -R^N-CeN-R 2 )- 



(d) phenyl, which is independently substituted with 0-2 R 1 substituents; 

(e) naphthyl, which is independently substituted with 0-2 R 1 substituents; and 

(f) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R 1 substituents; 

R 1 is selected from: 

Halo, C M aftyl, C^alkenyl, C^aDcynyl, C^cycloalkyl, C^alkylC^cycloalkyl, -CN, 
-NO* R'-C^N-R 3 )-, (-R 2 , -R^N-C^N-R 2 )-, -(Ciyj^R'R 3 , -C(=0>N(-R 2 , -R 3 ), 
-SOjNC-R 2 , -R 3 ), SOJBL 2 , -CF 3 , -OR 2 , and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 
hydrogen atoms on the aromatic heterocyclic system may be independently replaced 
with a member selected from the group consisting of halo, C r C 4 -alkyl, -CN C^alkyl, 
C^alkenyl, C^aBcynyl, C^cycloalkyl, C^alkylC^cycloalkyl and -N0 2 ; 

R 2 and R 3 are independently selected from the group consisting of. 

H, -OR 2 , -N(-R 2 , -R 3 ), -C^aBcyl, -CwaDcenyl, -C^alkynyl, -Cj^cycloalkyl, 
-C^aDcylCj^cycloalkyl, -C^alkylphenyl and -C^alkyhiaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 




wherein: 



A is selected from: 



N(-R-> 
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independently replaced with a member selected from the group consisting of halo, -Q. 
4 alkyl, -C^alkenyl, -C^alkynyl, -C^cycloalkyl, -C^alkylC^cycloalkyl, -CN, and 
-N0 2 ; 

or R 2 and R 3 taken together can form a 3-8 membered cycloalkyl or a heterocycUc ring system, 
wherein the heterocyclic ring system may have from 5 to 10 ring atoms, with 1 to 2 
rings being in the ring system and contain from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the heterocycUc ring system may be 
independently replaced with a member selected from the group consisting of halo, C r 
C 4 -a]kyl, -CN -C M alkyl, -C^alkenyl, -C^alkynyl, -C^cycloalkyl, 
-C^alkylC^cycloalkyl and -N0 2 ; 

m is an integer of 0-2; 

Q is a member selected from the group consisting of: 

a direct link, -CH2-, -C(=0>, -NCR 4 )-, -N^OBC-, -C=N(R4>, <X=<>)-N(R 4 )-, - 
N^-CCK))-, -S0 2 -, -O-, -S0 2 -N(R 4 > and-N(R%S0 2 -; 

R 4 is selected from: 

H, -CMalkyl, -C^aBceayl, -G^alkynyl, -G^cycloalkyl, -C^aBkylC^cycloalkyl, 
-C^alkylphenyl and -C^aDcylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, -C M alkyl, -C^alkenyl, -C^ 
6 alkynyl, -C^cycloalkyl, -C^alkylCj^cycloalkyl, -CN, and -N0 2 ; 

D is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R la substituents; and 

(b) an aromatic six-membered heterocyclic ring having from 1 -2 ring nitrogen 
atoms, and wherein the ring atoms may be substituted with 0-2 R u substituents; 

R la is selected from: 

Halo, CMalkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, -CN, 
-NO^ (CHJJiR 2 *^, SOJfR 2 **?*, SO^, CF 3 , OR 28 , and a 5-6 membered aromatic 
heterocyclic system containing from 1-4 heteroatoms selected from N, O and S, 
wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of halo, C u 
4 alkyl, C^alkenyl, C^alkynyl, G^cycloalkyl, C^alkylC^cycloalkyl, -CN and -N0 2 . 

R^andR* are independently selected from the group consisting of: 
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H, Chalky 1, C^alkenyl, C^alkynyL, C^cycloalkyl, C^alkylCMcycloalkyl, 
C M aIkylphenyl and Chalky lnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyL C^alkenyl, C^alkynyL 
C^cycloalkyl, C^alkylC^cycloalkyl, -CN and -NQ 2 ;. 

M is a member selected from the group consisting of: 

-N(R' s )-C(=0>, -N(R ,4 )-C(=SK -C(-R ,7 ,-R ,8 )-C(=OK ■C0-R I7 ,-R ,8 )-C(=Sh 

-C(-R ,7 )=C(-R ,8 )-C(=OK -CC-R*>=C(-R ,8 )-C(=SK -CC-R^C-R 18 )-, 
-O-CX-R^-R'"^^. -0-C(-R",-R ,8 )-C(=SK -S-CC-R 1 VR l VC(=0>, 
-S(<>) 2 -C(-R ,7 ,-R 18 >C(=0)-, -S(=0)-C(-R l7 ,-R ,8 >C(=0)-, -S-C(-R I7 ,-R ,8 )-C(=S)-, 
-S(=0) 2 -C(-R ,7 ,-R I8 )-C(=SK -S(=0)-C(-R ,7 ,-R ,8 KX=S>, -C(=0)-C(=0)-, 

-n(r' VX-R'VR 18 )-*^)-, -ncr 1 VX-R'VR'MX^SK -C(=S)-C(=S)-, 

-C(=S)-C(=0)-, -C(=0>-C(==S>, -N=C(-R ,7 )-C(=OK -N<*-R ,7 )-C(=S)-, -C(-R")=N-, 
-N(-RVX<>>C(-R^-R ,8 >C(-R^ 

-nc-r'V^WR'VR'^c^^ 

^(^^-R'VR^cc-r^-r'^-.-cckxr'^-R 170 )^^, 

-cc^cr'Vr'^KK^K-nc-R^^-R'Vr^c^-r'Vr 1 ^^)-, 

-N(-R^-C(-R'VR 18 >C(-<N(-H,-R ,8b )),-R ,7i )-C(==0)s -N=C(-R 17 )- and 
-N(-R'^(-R , VR 18 >a-^(-H,-R ,8,, )),-R ,7a )-C(==S)-; wherein the first named 
atom of the chain is directly attached to D, and wherein D, M and the N atom attached 
to the last chain atom of M collectively form a bicyclic ring structure; 

R" R 17 , R 17 *, R", R"*, R ,8b , R M , and R 1 * are each independently selected from the group 
consisting of: , 

hydrogen, halo, C^alkyl, C^alkenyL, C^aDcynyl, C^cycloalkyl, C M alkylGj_ 
gcycloalkyl, -CN, -NO* (CHJJIEfE?, SOjNR^ 3 , SOjR 2 , CF 3 , OR 2 , and a 5-6 
membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic 
system may be independently replaced with a member selected from the group 
consisting of halo, C,-C 4 -alkyl, -CN, C M alkyL C^alkenyl, C^alkynyl, Cj^cycloalkyl, 
C^alkylC^gcycloalkyl and -NO z ; 

R ,7b and R ,7e are each independently a member selected from the group consisting of: 

hydrogen, -halo, hydroxy, -CMalkyL C^alkenyl, -C^alkynyl, -C^cycloalkyl, 
-^alkyl-C^aCycloalkyL -CN, -NO* -<CH 2 XJ*R 2 R 3 , SO^R 3 , -SOJL 2 , -CF 3 , -OR 2 , 
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phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 1-4 
heteroatorns selected from N, O and S, wherein from 1-4 hydrogen atoms on the 
cycloalkyl, the phenyl ring, or the aromatic heterocyclic ring may he independently 
replaced with a member selected from the group consisting of halo, C,-C 4 -alkyl, -CN, 
C^alkyl, C^alkenyl, Q^alkynyl, G^cycloalkyl, C^alkylC^cycloalkyl and -N0 2 ; 

E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -C(-0)-N(R 5 )-, -C(.R* -R*)- and -CC-R^R^-R^R 6 ^; 
wherein R 5 , R 5a , R 6 *, R 5 *, R* R* and R 60 are independently selected from: 

H, C^alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, Co^alkylC^cycloaBcyl, 
C^alkylphenyl, C^alkylnaphthyl, C^alkylheteroaryl, C M alkylCOOH and 
C M alkylCOOC M alkyl, wherein from 0-4 hydrogen atoms on the ring atoms of the 
phenyl, naphthyl and heteroaryl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M aIkyl, C^alkenyl, C^alkynyl, 
C^cycloalkyl, C^alkylC^cycloalkyl, -OH, -0-C M alkyl, -SH, -S-C M alkyl, -CN and 
-N0 2 ; 

G is selected from: 

a direct link, -CCR 7 ^ 8 )-, -C(R 7a Jl 8a )-C(R 7b ^ 8b )- and -CCR^^CR 80 )-; 

wherein R 7 , R 8 , R 78 , R 83 , R 76 , R 8 *, R 70 and R to are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkyl-C^ 
8 cycloaIkyl, C^alkylphenyl, C^aBcylnaphthyl, -OR 9 , -NCR 9 ^ 0 ), -C^alkylCOOR 9 , 
-C^aftylCX^NR^ 10 , <^alkylC^)OR 9 ^alkylCC^NR'^-a^-O-R 10 , 
-C^alkylCX^ -NCR^COR 10 , -N(R 9 )C(=0)R 1 VN(R 9 )S0 2 R 10 , 

a naturally occurring or synthetic amino acid side chain, and C^alkylheterocyclic ring 
having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and S, 
CHjCOOCj^alkyl, CH 2 COOC l ^aIkylphenyl and (^COOC M alkylnaphthyl, wherein 
from 1-4 hydrogen atoms on the C^alkylheterocyclic ring may be independently 
replaced with a member selected from the group consisting of halo, CMalkyl, 
6 alkenyl, C^alkynyl, (^cycloalkyl, C^alkylC^cycloalkyl, -CN and -N0 2 ; 

wherein from 1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl 
moieties may be independently replaced with a member selected from the group 
consisting of halo, -OR 9 , CMalkyl, C^lkenyl, C^alkynyl, C^cycloalkyl, C^alkyl-Cj. 
gcycloalkyi, -CN and -NO^ 
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H, C M alkyl, C^alkylphenyl, C^alkylnaphthyl, C^cycloalkyl, and C M alkyl-OC,_ 
4 alkyl, C M alkyl-COOH wherein from 1-4 hydrogen atoms on the ring atoms of the 
phenyl and naphthyl moieties may be independently replaced with a member selected 
from the group consisting of halo, C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyL, Q. 
4 alkyl-C^cycloalkyl, -CN and -NO2, and herein R 9 and R 10 taken together can form a 
5-8 membered heterocylic ring; 

J is a member selected from the group consisting of: 

a direct link, -O, -0-C(-R n , -R U *K -S-, -S(=0>,-SH>) 2 -, -S-C(-R n , -R m K 
■S(=OHX-R" f -R ,,B h -SC^M-R 11 , -R 11 ")— , -C(=OK -C(=0>N(R nl >, 
-N(R n ^C(=0}-, -N(R ub )-, -N(R llb )-C(-:R n , -R lla > and a monocyclic aromatic or non- 
aromatic heterocyclic ring having from 5 to 8 ring atoms, wherein 1 -4 ring atoms of the 
ring system are selected from N, O and S, and wherein the ring system may be 
substituted with 0-2 R n substituents; 

R", R lla , R llb , and R 11 are a member independently selected from the group consisting of: 

». 

hydrogen, halo, -CF 3 , -CN, -NRV 0 , -S0 2 Me, -NO^ -OH, -0-C M alkyl, -OC^alkenyl, 
-O-C^alkynyl, -O-C^cycloalkyl, -0-C M a!kyl-0-C M alkyl, -O-C^alkyl-COOH, -O-C,. 
4 aJkyl-phenyl» -COOH, -C(=0)-0-C M alkyl, -CC=O>0-C w alkenyl, 
-C(=0)-0-C2^aIkynyl, -(^K))-0-C w cycloalkyl, C M alkyl, G^alkenyl, C^alkynyl, Q. 
gcycloalkyl, C^alkyl-C^cycloalkyl, C^alkylphenyl, C^alkylnaphthyl, 
C^alkyl^N^NR^ 10 , C^alkyK^COOR 9 , C^alkylheterocyclic ring having from 1 to 
4 hetero ring atoms selected from the group consisting of N, O and S, CHjCOOCj. 
4 alkyl, CHjCOOC^alkylphmyl and Cl^COC^C^alkylnaphthyl; wherein from 1-4 
hydrogen atoms on the C^alkylheterocyclic ring may be independently replaced with a 
member selected from the group consisting of halo, CMalkyl, C^alkenyl, C^alkynyl, 
C^cycloalkyl, C^alkyl-phenyl, C^alkylG^cycloalkyl, -CN and -N0 2 ; 

wherein from 1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl 
moieties may be independently replaced with a member selected from the group 
consisting of halo, -OR 9 , C M aIkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkyl-C^ 
gcycloalkyl, -CN and -NO*; 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R ,b substituents; 

(b) naphthyl, which is independently substituted with 0-2 R' b substituents; and 
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(c) a monocyclic or fused tricyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may .he substituted with 0-2 R lb 
substituents; 

R lb is a member selected from the group consisting of: 

halo, C M alkyi, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloaflcyl, -CN, 
-NO* NR 2 ^*, S0 2 NR 2b R 3b , SO^, CF 3 , OR 2 *, OCH 2 -CH 2 -OR 2b , OCH 2 -COOR 2b , 
N(R a >CH 2 -C3I 2 -OR 2b , NC-CHa-CHrOR 2 ^ N(R*)-C(<))R* N<R^(VR* and a 
5-6 membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic 
system may be independently replaced with a member selected from the group 
consisting of halo, C M aftyl, C^alkenyl, C^alkynyl, C^jcycloalkyl, C^alkylQ. 
gcycloalkyl, C^alkyl-phenyl, -CN and -N0 2 ; 

R a and R 3b are independently selected from the group consisting of: 

H, C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, 
C^alkylphenyl and C^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, -OR 9 , CMalkyl, C^alkenyl, 
salkynyl, G^cycloaBcyl, C^alkylC^cycloalkyl, -CN and-N0 2 ; 

L is selected from: 

H, -CN, C(=0)NR 12 R 13 , -(CH^^NR^^j C(=NR I2 )NR ,2 R 13 , OR 12 , 
-NR I2 C(=NR 12 )NR ,2 R 13 , and NR U C( == NR I2 )-R 13 ; 

n is an integer from 0 to 8; 

R 12 and R 13 are independently selected from: 

hydrogen, -OR 14 , -NR I4 R 15 , CMalkyl, C^alkylphenyl, C^alkylnaphthyl, COOC^alkyl, 
COO-C^alkylphenyl and COO-C^alkylnaphthyl, wherein from 1-4 hydrogen atoms 
on the ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, -OH, -0-C M aflcyl, CMalkyl, 
C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, -CN, and -N0 2 ; 

R 14 and R 15 are independently selected from: 

H, C M aIkyl, C^aflcenyl, C^alkynyl, C^cycloalkyl, CtMalkylC^cycloalkyl, 
C^aflcylphenyl and C^aBcylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
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atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyL> C^alkenyl, C^alkynyl, 
C^cycloalkyl, C^alkylC^cycloalkyl, -CN, and -N0 2 ; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug derivatives 
thereof. 

In certain aspects of this invention, compounds are provided which are useful as 
diagnostic reagents. In another aspect, the present invention includes pharmaceutical 
compositions comprising a pharmaceutically effective amount of die compounds of this 
invention and a pharmaceutically acceptable carrier. In yet another aspect, the present 
invention includes methods comprising using the above compounds and pharmaceutical 
compositions for preventing or treating disease states characterized by disorders of the blood 
coagulation process in mammals, or for preventing coagulation in stored blood products and 
samples. Optionally, the methods of this invention comprise administering the pharmaceutical 
composition in combination with an additional therapeutic agent such as an antithrombotic 
and/or a thrombolytic agent and/or an anticoagulant 

The preferred compounds also include their pharmaceutically acceptable isomers, 
hydrates, solvates, salts and prodrug derivatives. 

Detailed Description of the favention 
Definitions 

In accordance with the present invention and as used herein, die following terms are 
defined with the following meanings, unless explicitly stated otherwise. 

The term "alkenyl" refers to a trivalent straight chain or branched chain unsaturated 
aliphatic radical. The term " alkmyr (or "alkynyl") refers to at straight or branched chain 
aliphatic radical that includes at least two carbons joined by a triple bond. If no number of 
carbons is specified alkenyl and aUrinyl each refer to radicals having from 2-12 carbon atoms. 

The term "alky!" refers to saturated aliphatic groups including straight-chain, 
branched-chain and cyclic groups having the number of carbon atoms specified, or if no 
number is specified, having up to 12 carbon atoms. The term "cycloalkyl" as used herein 
refers to a mono-, bi-, or tricyclic aliphatic ring having 3 to 14 carbon atoms and preferably 3 
to 7 carbon atoms. 

As used herein, die terms "carbocyclic ring structure " and " C^g carbocyclic mono, 
bicyclic or tricyclic ring structure" or fee Kke are each intended to mean stable ring structures 
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having only carbon atoms as ring atoms wherein the ring structure is a substituted or 
unsubstituted member selected from the group consisting of: a stable monocyclic ring which 
is aromatic ring ("aryl") having six ring atoms; a stable monocyclic non-aromatic ring having 
from 3 to 7 ring atoms in the ring; a stable bicyclic ring structure having a total of from 7 to 12 
ring atoms in the two rings wherein the bicyclic ring structure is selected from the group 
consisting of ring structures in which both of the rings are aromatic, ring structures in which 
one of the rings is aromatic and ring structures in which both of the rings are non-aromatic; 
and a stable tricyclic ring structure having a total of from 10 to 16 atoms in the three rings 
wherein the tricyclic ring structure is selected from the group consisting of: ring structures in 
which three of the rings are aromatic, ring structures in which two of the rings are aromatic 
and ring structures in which three of the rings are non-aromatic. In each case, the non- 
aromatic rings when present in the monocyclic, bicyclic or tricyclic ring structure may 
independently be saturated, partially saturated or fully saturated Examples of such 
carbocyclic ring structures include, but are not limited to, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, adamantyl, cyclooctyl, [3.3.0]bicyclooctane, [4.3.0]bicyclononane, 
[4 A0]bicyclodecane (decalin), 2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, 
adamantyl, or tetrahydronaphthyl (tetralin). Moreover, the ring structures described herein 
may be attached to one or more indicated pendant groups via any carbon atom which results in 
a stable structure. The term "substituted" as used in conjunction with carbocyclic ring 
structures means that hydrogen atoms attached to the ring carbon atoms of ring structures 
described herein may be substituted by one or more of the substituents indicated for that 
structure if such substitution(s) would result in a stable compound. 

The term "aryl" which is included with the term "carbocyclic ring structure" refers to 
an unsubstituted or substituted aromatic ring, substituted with one, two or three substituents 
selected from loweralkoxy, loweralkyl, loweraflcylamino, hydroxy, halogen, cyano, hydroxyL, 
mercapto, nitro, thioaDcoxy, carboxaldehyde, carboxyl, carboalkoxy and carboxamide, 
including but not limited to carbocyclic aryl, heterocyclic aryl, and biaryl groups and the like, 
all of which may be optionally substituted Preferred aryl groups include phenyl, halophenyl, 
loweralkylphenyl, napthyl, biphenyl, phenanthrenyl and naphthacenyl. 

The term "arylalkyl" which is included with the term "carbocyclic aryl" refers to one, 
two, or three aryl groups having the number of carbon atoms designated, appended to an alkyl 
group having the number of carbon atoms designated Suitable arylalkyl groups include, but 
are not limited to, benzyl, picolyl, naphthylmethyl, phenethyl, benzyhydryl, trityl, and the like, 
all of which may be optionally substituted 

As used herein, the term "heterocyclic ring" or "heterocyclic ring system" is intended 
to mean a substituted or unsubstituted member selected from the group consisting of stable 
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monocyclic ring having from 5-7 members in the ring itself and having from 1 to 4 hetero ring 
atoms selected from the group consisting of N, O and S; a stable bicyclic ring structure having 
a total of from 7 to 12 atoms in the two rings wherein at least one of the two rings has from 1 
to 4 hetero atoms selected from N, O and S, including bicyclic ring structures wherein any of 
the described stable monocyclic heterocyclic rings is fused to a hexane or benzene ring; and a 
stable tricyclic heterocyclic ring structure having a total of from 10 to 16 atoms in the three 
rings wherein at least one of the three rings has from 1 to 4 hetero atoms selected from the 
group consisting of N, O and S. Any nitrogen and sulfur atoms present in a heterocyclic ring 
of such a heterocyclic ring structure may be oxidized. Unless indicated otherwise the terms 
"heterocyclic ring" or "heterocyclic ring system" include aromatic rings, as well as non- 
aromatic rings which can be saturated, partially saturated or fully saturated non-aromatic rings. 
Also, unless indicated otherwise the term "heterocyclic ring system" includes ring structures 
wherein all of the rings contain at least one hetero atom as well as structures having less than 
all of the rings in the ring structure containing at least one hetero atom, for example bicyclic 
ring structures wherein one ring is a benzene ring and one of the rings has one or more hetero 
atoms are included within the term "heterocyclic ring systems" as well as bicyclic ring 
structures wherein each of the two rings has at least one hetero atom. Moreover, the ring 
structures described herein may be attached to one or more indicated pendant groups via any 
hetero atom or carbon atom which results in a stable structure. Further, the term "substituted" 
means that one or more of the hydrogen atoms on the ring carbon atom(s) or nitrogen atom(s) 
of the each of the rings in the ring structures described herein may be replaced by one or more 
of the indicated substituents if such replacements) would result in a stable compound 
Nitrogen atoms in a ring structure may be quaternized, but such compounds are specifically 
indicated or are included within the term "a pharmaceutical^ acceptable salt" for a particular 
compound. When the total number of O and S atoms in a single heterocyclic ring is greater 
than 1, it is preferred that such atoms not be adjacent to one another. Preferably, there are no 
more that 1 O or S ring atoms in the same ring of a given heterocyclic ring structure. 

Examples of monocytic and bicyclic heterocylic ring systems, in alphabetical order, are 
acridinyl, azocinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, 
benzoxazolyl, benzthiazolyL, benztriazolyl, benztetrazotyl, benzisoxazolyl, benzisothiazolyl, 
benzimidazalinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, 
decahydroquinolinyl, 2H,6H-1 ,5^-dithiazinyl, dihydrofiux)[2,3-b]tetrahydrofuran, furanyl, 
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, lEf-indazolyl, indolinyl, indolizinyl, 
indolylj 3H-indolyl, isobenzofuranyl, isochromanyl, isoiridazolyl, isoindolinyl, isoindolyl, 
isoquinolinyl (benzimidazolyl), isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, 
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 
1,3,4-oxadiazolyl, oxazoUdinyi, oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, 
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phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxalhiinyl, ph,enoxazinyl, phthalazinyl, 
piperazinyl, piperidinyi, pteridinyl, purinyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, 
pyrazolyl, pyridazinyl, piyidooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, 
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2HTpyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 
4H-quinolizinyl, quinoxalinyl, quinuclidinyL, tetrahydrofuranyl, tetrahydroisoquinolinyl, 
tetrahydioquinolinyl, 6H-l,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 
1,2,5-thiadiazolyL, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, 
thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 
1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl. Preferred heterocyclic ring structures include, 
but are not limited to, pyridinyl, fiiranyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, 
indolyl, benzunidazolyl, lH-indazolyl, oxazolinyl, or isatinoyL Also included are fused ring 
and spiro compounds containing, for example, the above heterocylic ring structures. 

As used herein the term "aromatic heterocyclic ring system" has essentially the same 
definition as for the monocyclic and bicyclic ring systems except that at least one ring of the 
ring system is an aromatic heterocyclic ring or the bicyclic ring has an aromatic or non- 
aromatic heterocyclic ring fused to an aromatic carbocyclic ring structure. 

The terms "halo" or "halogen" as used herein refer to CI, Br, F or I substituents. The 
term "haloalkyl", and the like, refer to an aliphatic carbon radicals having at least one 
hydrogen atom replaced by a CI, Br, F or I atom, including mixtures of different halo atoms. 
Trihaloalkyl includes trifluoromethyl and the like as preferred radicals, for example. 

The term "methylene" refers to -CH2-. The term "Bu" refers to "butyl" or — 
CII^CHjCHjCHj— ; the term "Ph" refers to "phenyl"; the term "Me" refers to "methyl" or — 
CH 3 ; the term "Et" refers to "ethyl" or — CHjOft,; the term "Bu(t)" or "t-Bu" refers to ^erf- 
butyl" or— C(CH 3 ) 4 . 

The term "amino acid side chain" includes any naturally occurring or synthetic side 
chain, Le. the side chain "R" of an amino acid having the formula: NH2-CHR-COOH. 
Synthetic amino acids include both (R) and (S) enantiomers, as well as derivatives of the 
naturally-occuring amino acid side chains. The side chain may be any synthetic amino acid 
side chain known in the art, including but not limited to, those produced by recombinant DNA 
techniques, fermentation, or by solid phase synthesis techniques. Such synthetic amino acid 
side chains may contain one or more functional groups selected from the following: alkyl, 
aryl, aDcenyl, aDrinyl, thiols, primary and secondary amines, aldehydes, carboxylates, nitriles, 
aromatic amines, aromatic carboxylates, primary alcohols, and the like. 

The term "pharmaceutical^ acceptable salts" includes salts of compounds derived from 
the combination of a compound and an organic or inorganic acid. These compounds are useful 
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in both free base and salt form. In practice, the use of the salt form amounts to use of the base 
form; both acid and base addition salts are within the scope of the present invention. 



"Pharmaceutical^ acceptable acid addition salf * refers to salts retaining the biological 
effectiveness and properties of the free bases and which are not biologically or otherwise 
undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric 
acid, nitric acid, phosphoric acid and the like, and organic acids ^such as acetic acid, propionic 
acid, gly colic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric 
acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic 
acid, ethanesulfonic acid, p-toluenesulfonic acid, salicyclic acid and the like. 

"Pharmaceutically acceptable base addition salts" include those derived from inorganic 
bases such as sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, 
manganese, aluminum salts and the like. Particularly preferred are the ammonium, potassium, 
sodium, calcium and magnesium salts. Salts derived from pharmaceutical^ acceptable 
organic nontoxic bases include salts of primary, secondary, and tertiary amines, substituted 
amines including naturally occurring substituted amines, cyclic amines and basic ion exchange 
resins, such as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, 
ethanolamine, 2-diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arginine, 
histidine, caffeine, procaine, hydrabamine, choline, betaine; ethylenediamine, glucosamine, 
methylglucamine, theobromine, purines, piperizine, piperidine, N-ethylpiperidine, polyamine 
resins and the like. Particularly preferred organic nontoxic bases are isopropylamine, 
diethylamine, ethanolamine, trimethamine, dicyclohexylamine, choline, and caffeine. 

"Biological property" for the purposes herein means an in vivo effector or antigenic 
function or activity that is directly or indirectly performed by a compound of this invention 
that are often shown by in vitro assays. Effector functions include receptor or ligand binding, 
any enzyme activity or enzyme modulatory activity, any carrier binding activity, any hormonal 
activity, any activity in promoting or inhibiting adhesion 1 of cells to an extracellular matrix or 
cell surface molecules, or any structural role. Antigenic functions include possession of an 
epitope or antigenic site that is capable of reacting with antibodies raised against it 

In the compounds of this invention, carbon atoms bonded to four non-identical 
substituents are asymmetric. Accordingly, the compounds may exist as diastereoisomers, 
enantiomers or mixtures thereof The syntheses described herein may employ racemates, 
enantiomers or diastereomers as starting materials or intermediates. Diastereomeric products 
resulting from such syntheses may be separated by chromatographic or crystallization 
methods, or by other methods known in the art Likewise, enantiomeric product mixtures may 
be separated using the same techniques or by other methods known in the art Each of the 
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asymmetric carbon atoms, when present in the compounds of this invention, may be in one of 
two configurations (R or S) and both are within the scope of the present invention. 



Prefetj^d Embodiment^ 

In a preferred embodiment, the present invention provides a compound according to 
the formula I: 




wherein: 

A is selected from: 

(a) C r C r alkyl; 
0>) Ca-Cg-cycloalkyl; 

(c) phenyl, which is independently substituted with 0-2 R 1 substituents; 

(d) naphthyl, which is independently substituted with 0-2 R 1 substituents; and 

(e) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from the 
group consisting of N, O and S, and wherein the ring system may be substituted 
with 0-2 R 1 substituents; 

R 1 is selected from: 

halo, -C^alkyl, -C^aDcenyl, -C^dkynyl, -C^cycloalkyl, -Co^alkylC^cycloalkyl, 
-CN, -NOa, -(CByjNR^ 3 , -SOjNDR^R 3 , -SOjR 2 , -CF 3 , -OR 2 , and a 5-6 membered 
aromatic heterocyclic Systran containing from 1-4 heteroatoms selected from the group 
consisting of N, O and S, wherein from 1-4 hydrogen atoms on the aromatic 
heterocyclic system may be independently replaced with a member selected from the 
group consisting of halo, -Ci-Q-aftyl; -CN, -C M alkyl, -C^alkenyl, -C^alkynyl, -G*. 
8 cycloaDcyl, -C^alkylC^cycloalkyl and -N0 2 ; 

R 2 and R 3 are independently selected from the group consisting of: 

H, C^alkyL, C^alkenyl, Q^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, 
C^alkylphenyl and Co^aDcylnaphthyl, wherein from 1^4 hydrogen atoms on the ring 
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atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyl, Q^alkenyl, C^alkynyl, 
C^gcycloalkyl, C^aDcylC^cycloalkyl, -CN, and -NO^ 

m is an integer of 0-2; 

Q is a member selected from the group consisting of: 

a direct link, -C(=0>, -NCR 4 )-, -C(=0>N(R 4 )-, -NCRVXOK -S0 2 -, -O-, -S0 2 -N(R 4 )- 
and-NCR^-SO*-; 

R 4 is selected from: 

H, CMalkyl, C^alkenyl, C^alkynyl, C^ycloalkyl, C^alkylC^cycloalkyl, 
C^alkylphenyl and C^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyl, C^alkenyl, C^alkynyl, 
C^cycloalkyl, C M alkylC«cycloalkyl, -CN, and -N0 2 ;. 

D is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with Q-2 R la substituents; and 

(b) an aromatic six-membered heterocyclic ring having from 1-2 ring nitrogen 
atoms, and wherein the ring atoms may be substituted with 0-2 R la substituents; 

R la is selected from: 

halo, C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, -CN, 
-NO* (Ciyj^R 2 ^ 3 *, SO^^R 34 , SO^ 2 *, CF 3> OR 2 *, and a 5-6 membered aromatic 
heterocyclic system containing from., 1-4 hetsroatoms selected from N, O and S, 
wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of halo, C,. 
4 alkyl, C^alkenyl, C^alkynyl, C^cycloaftyl, C^alkylC^cycloalkyl, -CN and -NO* 

R 2 * and R 3 * are independently selected from the group consisting of: 

H, C M aHcyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^aDcylC^cycloalkyl, 
C^alkylphenyl and C^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyl, C^alkenyl, C^alkynyl, 
C^jcycloalkyl, Q^alkylC^cycloalkyl, -CN and -N0 2 ;. 

M, D and N collectively form a bicyclic ring structure selected from the group consisting of: 
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and the like, wherein the aromatic carbocyclic ring corresponding to the D portion for each of 
the tricyclic rings may be replaced with an aromatic heterocylic ring as defined above for D, 
and wherein 0 to 2 of the hydrogen atoms on the D portion of the bicyclic ring may be 
replaced by R la substituted as defined above; 

R 16 , R 17 , R 17a , R 18 , R l8a , R l8b , R 19 and R ,9a are each independently selected from the group 
consisting of: 

halo, C^aBcyl, C^alkenyl, C^alkynyl, G^cycloalkyl, C^alkylC^cycloalkyl, -CN, 
-NO^ (CBQJSIR^ 3 , SOiNR^ 3 , SO^R 2 , CF 3 , OR 2 , and a 5-6 membered aromatic 
heterocyclic system containing from 1-4 heteroatoms selected from N, O and S, 
wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of halo, C r 
QpalkyU -CN, C^alkyl, C^SkmyU C^aDcynyl, G^cycloalkyl, C^alkylC^cycloaDcyl 
and-NOj; 

R ,7b and R 17c are each independently a member selected from the group consisting of: 
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hydrogen, -halo, hydroxy, -C^alkyl, C^alkepyl, -C^alkynyl, -C^cycloalkyl, 
-^alkyl-C^cycloalkyl, -CN, -NO* -(CH^JSIR^R 3 , -SO.NR^ 3 , -SO^ 2 , -CF 3 , -OR 2 , 
phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 1-4 
heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms on the 
cycloalkyl, the phenyl ring, or the aromatic heterocyclic ring may be independently 
replaced with a member selected from the group consisting of halo, C r C 4 -alkyl, -CN, 
C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl and -N0 2 ; 

E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -C^NCR 5 )-, -CC-RVR 68 )- and -(-CC-R^-R^-CC-R^-R 66 )-; 
wherein R 5 , R 5 *, R fa , R 56 R 65 , R 50 and R* are independently selected from: 

H, C M aIkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, 
C^alkylphenyl, C^alkylnaphthyl, C^alkylheteroaryl, C M alkylCOOH and 
C M alkylCOOC 1 ^alkyL > wherein from 0-4 hydrogen atoms on the ring atoms of the 
phenyl, naphthyl and heteroaryl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyl, C^alkenyl, C^alkynyl, 
C^cycloalky^.C^alkyl^cycloalkyl, -OH, -0-C M alkyl, -SH, -S-C M alkyl,-CN and 
-NO,; 

G is selected from: 

a direct link, -C(R 7 ,R*)-, ^^W^ and -CCR 7 ^^* 5 )-; 

wherein R 7 , R 8 , R 7a , R to , R 7 *, R 85 , R 7c and R 80 are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, C^aHcyi, C^aflcenyl, C^alkynyl, C^cycloalkyl, C^alkyl-C^ 
gcycloalkyl, C^alkylphenyl, C^alkylnaphthyl, -OR 9 , -NCR^ 10 ), -C^alkylCOOR 9 , 
-C^alkylCC^NR^R 10 , ^alkylCC^^-C^-C^-O-R 10 , 
^alkylC(K))NR 9 ^^ -NCR^COR 10 , -NCR^CC^R^-NCR^SOJR 10 , 

and a naturally occurring or synthetic amino acid side chain, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of halo, - 
OR 9 , CMalkyl, C^aDcenyl, C^alkynyl, C^cycloalkyl, C^alkyl-C^cycloalkyl, -CN 
and-N0 2 ; 

R 9 and R !0 are independently selected from: 
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H, C M alkyl, C^alkylphenyl and C^alkylnaphthyl, wherein from 1-4 hydrogen atoms 
on the ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, C,^alkyl, C^alkenyl, 
^alkynyl, C^cycloalkyl, C^alkyl-C^cycloalkyl, -CN and -N0 2 , and wherein R 9 and 
R 10 taken together can fonn a 5-8 membered heterocylic ring; 

J is a member selected from the group consisting of: 

a direct link, -O-, -0-C(-R n , -R ,,8 h -S-, -S(=0)-,-S(=0) r , -S-C(-R n , -R ,la )-, 
-S(=0)-C(-R n , -R lla K -SC^OM-R", -R ll V, -C(=OH -(^>N(R Ub )-> 
-N(R ub )-C(=OK -N(R IIb )-, -N(R nb )-C(-R n , -R n > and a monocyclic aromatic or non- 
aromatic heterocyclic ring having from 5 to 8 ring atoms, wherein 1-4 ring atoms of the 
ring system are selected from N, O and S, and wherein the ring system may be 
substituted with 0-2 R ,lc substituents; 

R n , R Ua , R nb and R llc are a member independently selected from the group consisting of: 

hydrogen, halo, -CN, -NO* -OH, -0-C M alkyl, -O-C^alkenyl, -O-Q^alkynyl, 
-O-C^cycloalkyl, -COOH, -C(=0)-0-C M alkyl, -C(=O)-0-C^alkenyl, 
-C(^>0-C^alkynyl, -C(=0)-0-C„cycloalkyl, C M alkyl, C^alkenyl, C^alkynyl, C± 
g cycloalkyl, C^alkyl-G^cycloalkyl, C^alkylphenyl, C^alkylnaphthyl, 
C^alkylheterocyclic ring having from 1 to 4 hetero ring atoms selected from the group 
consisting of N, O and S, Gtt£OOC M alkyl, CHjCOOC^alkylphenyl and 
CEiCOOCj^alkyln^hthyl; . 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) naphthyl, which is independently substituted with 0-2 R lb substituents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring systan are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R lb 
substituents; 

R lb is a member selected from the group consisting of: 

halo, CMalkyl, C^alkenyl, C^alkynyl, G^cycloalkyl, C^alkylC^cycloalkyl, -CN, 
-NO* NR^R 35 , SOsNR^R*, SOJR*, OF* OR*, O-C^-C^-OR*, O-CH 2 -C00R 2b , 
N(R 2b )-(^-CH 2 -OR 2b , N(-CH 2 -CH 2 -OR 2b ) 25 NCR^C^R 35 , N(R 2b )-S0 2 -R 3b , and a 
5-6 membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic 
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system may be independently replaced with a member selected from the group 
consisting of halo, C M aIkyl, C^aUcenyl, Q^alkynyl, C^cycloalkyl, C^alkylCV 
8 cycloalkyl, -CN and -N0 2 ; 

R 2 * and R 3b are independently selected from the group consisting of: 

H, C^alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, 
C^alkylphenyl and C^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyl, C^alkenyl, Cj^alkynyl, 
C^cycloalkyl, C^alkylC^cycloalkyl, -CN and-N0 2 ; 

L is selected from: 

H, -CN, C^NR 12 ^ 3 , (CH 2 ) II NR ,2 R ,3 , C(=NR 12 )NR ,2 R 13 , OR 12 , 
-NR 12 C(=NR 12 )NR l2 R 13 , andNR u C(=NR 12 )-R 13 ; 

n is an integer from 0 to 8; 

R n and R 13 are independently selected from: 

hydrogen, -OR 14 , -NR ,4 R 15 , C M aDcyl, C^alkylphenyl, C^alkylnaphthyl, COOC^alkyl, 
COO-Co^alkylphenyl and COOC^alkylnaphthyl, wherein from 1-4 hydrogen atoms 
on the ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, -OH, -0-C M aIkyl, C M alkyl, 
C^alkenyl, C^alkynyl, G^cycloalkyl, C^alkylC^cycloalkyl, -CN, and -N0 2 ; 

R 14 and R 15 are independently selected from: 

H, C M alkyl, C^alkenyl, C^aDcynyl, C^cycloalkyl, C^alkylC^cycloalkyl, 
C^aflcylphenyl and C^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the ring 
atoms of the phenyl and naphthyl moieties may be independently replaced with a 
member selected from the group consisting of halo, CMalkyl, C^alkenyl, C^alkynyl, 
C^cycloalkyl, (^alkyl^^ 

and all pharmaceutical^ acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

In a further preferred embodiment, the present invention provides a compound 
according to the formula I: 
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wherein: 

A is selected from: 

(a) Q-Q-attyl; 

(b) Q-Q-cycloalkyl; 

(c) phenyl, which is independently substituted with 0-2 R 1 substituents; 

(d) naphthyl, which is independently substituted with 0-2 R 1 substituents; and 

(e) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R 1 substituents; 

R l is selected from: 

halo, C M alkyl, -CN, -NO,, (C3J 2 ) m NR 2 R 3 , SO^'R 3 , SO^ 2 , CF 3 , OR 2 , and a 5-6 
membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S; 

R 2 and R 3 are independently selected from the group consisting of: 

H, C M alkyl, C^alkylphenyl and C^alkylnaphthyl; 
m is an integer of 0-2; 

B is a member selected from die group consisting of: 

a direct link, -C(=0>, -NCR 4 )-, -C^K^NCR 4 )-, -N(R 4 )-C(=0)-, -S0 2 -, -O-, -S0 2 -N(R 4 > 
and-^(R 4 )-S0 2 s 

R 4 is selected from: 

H, C M aIkyl, C^alkylphenyl and C^alkylnaphthyl; 
D is phenyl, which is independently substituted with 0-2 R Ia substituents; 
R la is selected from: 

halo, C^alkyl, -CN, -NO* -(CflJJNR 2 ^ 33 , -SOaNR^R 3 *, -SO^ 23 , CF 3 , -OR 28 , and a 5- 
6 membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S; 
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R 2 * and R 3a are independently selected from the group consisting of: 



H, C M alkyl, C^aflcylphenyl and C^alkylnaphthyl; 
M, D and N collectively form a bicyclic ring structure selected from the group consisting of: 




wherein 0 to 2 of the hydrogen atoms on the D portion of the bicyclic ring may be replaced by 
R Ia substitutents as defined above; 

R 16 , R 17 , R ,7a , R 18 , R l8a , R 18b , R 19 and R 19a are each independently selected from the group 
consisting of: 

halo, C^Jkyk -CN, -NO* (CHJJIFfR 3 , SO^NR 2 ^, SO^ 2 , CF 3 , OR 2 , and a 5-6 
membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
fromN, Oand S; 

R 17b and R ,7c are each independently a member selected from the group consisting of: 
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hydrogen, -halo, hydroxy, -C M alkyi, -CN, -NO* -(CHJJNfR^ 3 , -SOaNR'R 3 , -SO^ 2 , 
-CF 3 , -OR 2 , phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 
1-4 heteroatoms selected from N, O and S; 

mis an integer from 0-6; 

E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -C(=0>N(R 5 h -CC-R^-R 63 )- and -(-CC-R^-R^CC-R^-R 60 )-; 
wherein R 5 , R* R fa , R 51 * R a , R 50 and R*° are independently selected from: 

H, C M alkyl, C^alkylphenyl, C^alkylnaphthyl, C^alkylheteroaryl, C M alkylCOOH 
and C M alkylCOOC M alkyl, wherein from 0-2 hydrogen atoms on the ring atoms of the 
phenyl, naphthyl and heteroaryl moieties may be independently replaced with a 
member selected from the group consisting of halo, C M alkyl, -OH, ~0-C M alkyl, -SH, 
-S-C M aIkyl, -CN and -N0 2 ; 

G is selected from: 

a direct link, -CCR^R 8 )-, -C(R 7a Jl 8a )-C(R 7b Jl 8b )- and -CCR^KXR 80 )-; 

wherein R 7 , R 8 , R 78 , R to , R 7 *, R 8 *, R 7c and R 80 are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, C M alkyl, C^alkyl-C^cycloalkyl, C^alkylphenyl, 
C^alkylnaphthyl, -OR 9 , -NCR'R 10 ), -C^alkylCOOR 9 , -C^alkylC^NR'R 10 , 
-C^alkylCC^NR'^-O^-aR 10 , -C M alkylC(K)^ 
-NCR^COR 10 , -NCR^Q^O^VNCR^O^ 10 , and a naturaUy occurring or synthetic 
amino acid side chain; 

R 9 and R 10 are independently selected from: 

H, CMalkyl, C^alkylphenyl and C^alkylnaphthyl; 
J is a member selected from the group consisting of. 

a direct link, -O-, -O-CCR 11 , -R l,a >, -S-, -SCK)),-, -S-C(-R u , -R lla >, 
-S(=0) 2 -(-R ,, >-R l, V> -C(=0>N(R ul >, -N(R llb )-, -N(R ,n >C(-R n , -R Ua )- and a 
monocychc aromatic or non-aromatic heterocyclic ring having from 5 to 8 ring atoms, 
wherein 1-4 ring atoms of the ring system are selected from N, O and S, and wherein 
the ring system may be substituted with 0-2 R 1 !c substituents; 

R u , R IU , R Ilb and R ,lc are a member independently selected from the group consisting of: 
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hydrogen, halo, -CN, -NO* -OH, -OC M alkyl, -O-C^cycloalkyl, -COOH, 
-C(=0)-0-C M alkyl, -Q<))-0-C3^cycloalkyl, C^alkyl, C^cycloalkyl, C^alkyl- 
G^cycloalkyl, C^alkylphenyl, (^alkylnaphthyl, and a C^alkylheterocyclic ring 
having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and S, 
CH 2 COOC M alkyl, CH 2 COOC M alkylphenyl and OT 2 COOC M alkylnaphthyl; 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) naphthyl, which is independently substituted with 0-2 R lb substituents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R lb 
substituents; 

R lb is a member selected from the group consisting of: 

halo, C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, -CN, 
-NO* NR 2b R 3b , S0 2 NR 2b R 3b , SO.R 2 *, CF 3 , OR 2 *, OCH 2 -CH 2 -OR 2b , 0-CH 2 -COOR 2b , 
N(R 2b )-CH 2 -CH 2 -OR 2b , N(-CH 2 -CH 2 -OR 2b ) 2 , NCR^CC^R 35 , N(R 2b )-S0 2 -R 3b , and a 
5-6 membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic 
system may be independently replaced with a member selected from the group 
consisting of halo, C M alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, C^alkylC^ 
8 cycloalkyl, -CN and -N0 2 ; 

R 2 * and R 3 * are independently selected from the group consisting of: 

H, CMalkyl, G^cycloalkyl, C^alkylC^cycloaikyl, C^alkylphenyl and 
C^alkylnaphthyl; 

L is selected from: 

H, -CN, C(=0)NR 12 R u , (CEy^^R 13 , C(=NR 12 )NR 12 R 13 , OR 12 , 
-NR ,2 C(=NR ,2 )NR 12 R 13 , andNR ,2 C(=NR 12 >-R 13 ; 

n is an integer from 0 to 6; 

R 12 and R 13 are independently selected from: . 

» 

hydrogen, -OR 14 , -NR I4 R 15 , C^alkyL C^aDcylphenyl, C^alkylnaphthyL, COOC M alkyl, 
COO-C^alkyiphenyl and COO-C^alkylnaphthyl, wherein from 04 hydrogen atoms 
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on the ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, -OH, -0-C M alkyl, C^alkyl, 
G^cycloalkyl, C^alkylC^ycloalkyl, -CN, and -NO^ 

R 14 and R 15 are independently selected from: 

H, C M alkyl> C^alkylC^cycloalkyl, C^alkylphenyl and C^alkylnaphthyl; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

In a still further preferred embodiment, the present invention provides a compound 
according to the formula I: 




wherein: 

A is selected from: 

(a) phenyl, which is independently substituted with 0-2 R 1 substituents; and 

(b) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R 1 substituents; 

R 1 is selected from: 

halo, (CEyjSR'R 3 , SO^^ 3 and SO^ 2 ; 
R 2 and R 3 are independently selected from the group consisting of: 

H and C M aftyl; 
m is an integer of 0-2; 

Q is a member selected from the group consisting of: 

a direct link, -C(=0>, -S0 2 -, and -O-; 
D is phenyl, which is independently substituted with 0-2 R la substituents; 
R la is selected from: 

halo and Chalky!; 
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M, D and N collectively form a tricyclic ring structure selected from the group consisting of: 




consisting of: 



halo, C^aDcyl -CM, -NO* (CHJJ®L*R\ SOjNR'R 3 , SO^ 2 , CF 3 and OR 2 ; 

R 17b and R ,7c are each independently a member selected from the group consisting of: 

hydrogen, -halo, hydroxy, -C M aDcyl, -CN, -NO* -<CH 2 ) m NR 2 R 3 , -SOjNR^ 3 , -SO^ 2 , 
-CF3, -OR 2 , phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 
1-3 N atoms; 

E is a member selected from the group consisting of: 

a direct link, -C(=Oh -Q^NCR 5 )-, -CC-R^R 6 *)- and -(-CC-R^-R^-R^R^)-; 
wherein R 5 , R 5 *, R* R 56 R* R* and R 60 are independently selected from: 
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H, C M aflkyl, C^alkylphenyl, Q^alkytaaphthyl, C^alkylheteroaryl, C^alkylCOOH 
and C M alkylCOOC M aIkyl; 

G is selected fiom: 

a direct link, -C(R 7 ,R*K -C(R 7a JR 8 >C(R 7b Jl 8b )- and -C^^K^R^; 

wherein R 7 , R 8 , R 7a , R* 8 , R 7 *, R 85 , R 7c and R te are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, C^aUcyl, C^alkyl-C^cycloalkyl, C^alkylphenyl, 
C^alkylnaphthyl, -OR 9 , -NflE^ 10 ), -C^alkylCOOR 9 , -<: a4 aIkylC(=0)NR 9 R 10 , 
-C^alkylCC^NR'-C^-CH.-O-R 10 , -C^alkylQK^ 
-NCR^COR 10 , -NCR^CCOJR'VNCR^SOjR 10 , and a naturally occurring or synthetic 
amino acid side chain; 

R 9 and R 10 are independently selected fiom: 

H, C M alkyl, C^alkylphenyl and C^alkylnaphthyl; 
J is a member selected from the group consisting of: 

a direct link, -O-, -S-, -C(=0)-N(R 11! >, -N(R ,,b )-, -N(R I,b )-C(-R n , -R lla > and a 
monocyclic aromatic or non-aromatic heterocyclic ring having from 5 to 8 ring atoms, 
wherein 1-4 ring atoms of the ring system are selected from N, O and S, and wherein 
the ring system may be substituted with 0-2 R llc substituents; 

R", R lla , R llb and R Uc are a member independently selected fiom the group consisting of: 

hydrogen, halo, -CN, -NO* -OH, -0-C M alkyl, -O-C^cycloalkyl, -COOH, 
-C(=O)-0-C M aIkyl, -CC^-O-C^cycloalkyl, CMalkyl, G^cycloalkyl, C^alkyl- 
C^cycloalkyl, Q^alkylphenyl, C^alkylnaphthyl, and a C^alkylheterocyclic ring 
having fiom 1 to 4 hetero ring atoms selected from the group consisting of N, O and S, 
OftjCOOC M alkyl, CE^COOC^alkylphenyl and CH 2 COOC M alkylnaphthyl; 

Y is a member selected fiom the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) an aromatic heterocyclic ring having from 5 to 10 ring atoms, wherein 1-4 ring 
atoms of the ring system are selected from N, O and S, and wherein the ring 
may be substituted with 0-2 R lb substituents; 

(c) a fused aromatic bicyclic heterocyclic ring system having from 5 to 10 ring 
atoms* wherein 1-4 ring atoms of the ring system are selected from N, O and S, 
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and wherein the tricyclic ring system may be substituted with 0-2 R lb 
substituents; 

R Ib is a member selected from the group consisting of: 

halo, -C M alkyl, -OH, -OBn, <)^-CH 2 -OH, -O-CH^C^-OCH^ -OCH 2 -COOH, 
-0<^-C(=0)-0-CH3, -NH^ -NH-CH 2 -CH^-0-CH 3 , -NH-C(=0)-0-CH 3 and 
-NH-S0 2 -CH 3 ; 

L is selected from: 

H, -C(=0)NR 12 R 13 , ^Cty^T and -C(=NR 12 )NR 12 R 13 ; 

n is an integer from 0 to 6; 

R 12 and R 13 are independently selected from: 

hydrogen and C^alkyl; 

and all pharmaceutical^ acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

In yet another preferred embodiment, the present invention provides a compound 
according to formula I: 




wherein: 

A is a member selected from the group consisting of: 




D is a member selected from the group consisting of: 
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-a -a -ex 

jqc ■ k5c j5c ^ 

c ix y A Y 
-9c Ja -^c -& 




E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -C(=0)-N(R s )-, -C^-R^and ^(-R^-R^-Q-R^-R^-; 
wherein R s , R 5a , R fa , R a R* R 50 and R & are independently selected from: 

H, C^alkyl, C^alkylphenyl, C^alkylnaphthyl, C^alkylheteroaryl, C^alkylCOOH 
and C^alkylCOOC^alkyl; 

G is selected from: 

a direct link, -CCEW)-, -C(R' h ^ 8a )-C(R 7b ^ 8I > ^ -C(R 7e )=C(R 8c )-; 

wherein R 7 , R 8 , R 73 , R to , R 75 , R 8 *, R 7e and R te are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, C M alkyl, C^alkyl-C^cycloalkyl, C^alkylphenyl, 
C^alkymaphthyl, -OR 9 , -NCR'R 10 ), -C^alkylCOOR 9 , -C a4 alkylC(=0)NR 9 R 10 , 
-C^alkylCC^NR'-CHz-CI^-O-R 10 , -C^alkyiq^NR^-CI^-CI^-O-R 10 -)^ 
-NCR^COR 10 , -N(R 9 )C(=O)R ,0 ,-N(R 9 )SO 2 R 10 , and a naturally occurring or synthetic 
amino acid side chain; 

R 9 and R 10 are independently selected from: 
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a direct link, -Q-, -S-, -C£0>N(R ,lb h -N(R 1,b K -N(R nl >C(-R n , -R 1,a )- and a 
monocyclic aromatic or non-aromatic heterocyclic ring having from 5 to 8 ring atoms, 
wherein 1-4 ring atoms of the ring system are selected from N, O and S, and wherein 
the ring system may be substituted with 0-2 R 11c substitutuents; 

R u , R Ua , R ub and R llc are a member independently selected from the group consisting of: 

hydrogen, halo, -CN, -NO* -OH, -0-C M alkyl, -CMalkyl, -COOH,phenyl, and benzyl 
wherein the aromatic ring of the phenyl or benzyl is substituted with 0-2 members 
independently selected from the group consisting of halo, -CN, -N0 2 , -OH, 
-0-C M alkyl, -CMalkyl, -COOH and -C(=0)-0-C M alkyl; 

Y and L taken together are a member selected from the group consisting of: 
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M and Q are as defined elsewhere in the specification; 

and all pharmaceutical^ acceptable isomers, salts, hydrates, solvates and prodrug derivatives 
thereof 
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The following non-limiting tables illustrate representative compounds of the present 
invention wherein the "Y-L" portions for each of the formula in each of the tables are taken 
together and are independently selected from the group consisting of: 
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Table lb 
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Table lc 
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R 


D 11b 
R 


R 


D 11b 
R 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 




o 


F 


H 




?» 


-OH 


Me 




CH 2 


Br 


Me 


O 


CH 2 


-NH2 


H 


CHzCHj^O^ 


^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


O 

CHzCH^^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CH2^SMMe 2 




H 


Et 


CHzCHf^SlQ 


CH 2 


Me 


Et 



36 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table Id 
SQ 2 NH 2 H / N 
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Table le 
SQ 2 NH 2 f lFS= \^Q 
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Table Ig 




Formula Eg 



R 


R 


R 


D 11b 
p\ 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 




O 


F 


H 


OH 


CH 2 


-OH 


Me 




CH 2 


Br. 


Me 


^H 2 - 


Q° M8 

CH 2 


-NH2 


H 


CHzCHf^a^ 


^jOCH 2 CH 2 OMe 

cr 

CH 2 


OCH2Ph 


H 


CHzCHf^TMHMe 


^OCH 2 COOH 
CH 2 


QCH2CH20Me 


H 


0 

CHzCHf^NMea 


CH 2 


H 


Et 


O 

CHzCHz^T^j 


Bn 5C N 

CH 2 


Me 





40 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula nh 



R 


_11b 

R 


. R 


r>11b 

R ° 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 




O 


F 


• H 


OH 


9 

CH 2 


-OH 


Me 


U 


CH 2 


Br 


Me 


0 


CH 2 


-NH2 


H 


CH 2 cH 2 -\r^ 


^pCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CHaCHz^SiHMe 


^pCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CH2^SMMe 2 




H 


Et 


CHzCHz^SlQ 


CH 2 


Me 


Et 



41 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 




42. 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




43 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/OS00/21742 



Table lk 

SO2NH2/V 
/ = \/ == \_ K / i R 11b 



Formula Ilk 



R 7 


R Hb 


R 7 


R iib 


H 


H 


OMe 


H 


Me 


Me 


UMe 


Me 


0 


0 


F 


H 




^ch 2 


-OH 


Me 


6 

^ — j 


CH 2 


Br 


Me 


CHz- 

U 


cT 

CH 2 


-NH2 


H 


CHzCHi^xr^ 


~OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CH 2 CH2^NHMe 


^J0CH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHzCHf^NMea 




H 


Et 


CH 2 CH 2 -^1jQ 


CH 2 


Me 


Et 



44 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




45 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 1m 




Formula Em 



R 7 


R Hb 


R 7 . 


R nb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


o 


0 


F 


H 


OH 




-OH 


Me 




cr 

CH 2 


Br 


Me 


O 


CH 2 


-NH2 


H 




^pCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CH 2 CH2^SjHMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH2^NMe 2 


F 


H 


Et 


O 

CHzCHi^N^ 


Bn CN 

CH 2 


Me 


Et 



46 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table In 




R 7 


D 11b 


R 7 


R nb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


n 


0 


F 


H 




Q 


-OH 


Me 




wri2 






h 




Br 


Me 




CH 2 








V 

CH 2 


-NH2 

I'll 1 ^- 


LI 

n 




^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


o 

CH 2 CH^SjHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20M6 


H 


CH 2 CHf^NMe 2 


Lrrl2 


H 


Et 


CH 2 CH2^Q 


CH 2 


Me 


Et 



47 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lo 




Formula Ho 



R 7 


R Hb 


R 7 


R nb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


O 


0 


F 


H 




CH 2 


-OH 


Me 


6 


CH 2 


Br 


Me 


u 


CH 2 


-NH2 


H 


CH 2 CH 2 At^ 


^pCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CHzCHj^NHMe 


^_DCH 2 COOH 

Cr 

CH 2 


OCH2CH20Me 


H 


O 

CH 2 CH 2 ' J S\IMe 2 


CH 2 


H 


Et 


O 


CH 2 


Me 


Et 



48 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




49 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lq 

H-CH 3 
O R 11b 

Fonnula Ilq 




R 7 


R nb 

rv 


R 7 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 




0 


F 


H 


^2!h 




-OH 


Me 




CH 2 


Br 


Me 


0 


o° Me 

CH 2 


-NH2 

INI \Cm 


LI 

n 




^jOCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


0 

CH 2 CH£ A 1MHMe 


^DCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CHf^NMe 2 




H 


Et 


O 

CH 2 CH2^S|r^ 


CH2 


Me 


Et 



50 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



D 11c1 




Formula III 



R 11C1 


R 11c2 


R 11C1 


R 11C2 


u 
H 


u 
n 


KJmB 


LI 

n 


Me 


Me 


OMe 


Me 


D r 

or 


Me 


F 


n 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


V 

CH 2 


o 


U 


KJ 


CT 

CH 2 


uri2t»n2 w 


^OCH 2 CH 2 OMe 
CH 2 


0 

CH 2 CH 2 -^NHMe 


_ OCH 2 C00H 

V 

CH 2 


o 

CH 2 CH 2 ^NMe 2 


CH 2 


OCH2Ph 


H 


.-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



51 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 2a 




Formula Ilia 



R 11d 


R 11C2 


R 11d 


R 11C2 


H | 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


PT° H 

V 

CH 2 


0 * 


0 


CH r 

o 


CH 2 




^^CCHzCHzOMe 

U 
T 

CH 2 


0 

CH 2 CH2^NHMe 


Jwui2wun 

V 

CH 2 


o 

CHzCHz^NMez 


On 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 2b 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 2c 




R 11d 


R 11c2 


R l1d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


a 


Et 


Br 


OA/* 

0 


CH 2 


0 


0 


CH r 

0 


CT 

CH 2 


Xo 


^OCH 2 CH 2 OMe 
CH 2 


0 

CH 2 CH 2 ^NHMe 


CH 2 


0 

CH^H^^NMez 


CH 2 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



54 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 2d 



PCMJS00/21742 



11d 




Formula Hid 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Ell 


pi 


tl 




.5 


V 

CH 2 


0 


0 


0 


gT 

CH 2 


try 


^OCH 2 CH20Me 
CH 2 




^^pCH 2 COOH 
CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



55 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Fonnula Hie 



R 11C1 


R 11c2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a ! 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


5 


CH 2 


0 


0 


CH r 

6 


CH 2 


CH 2 CH 2 Aor^/ 


^yOCH 2 CH 2 OMe 
CH 2 


CHzCH^NHMe 


_DCH2COOH 
CH 2 


CHzCHz^NMez 


CH 2 


OCH2Ph 


H 


-NH2 

i 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 

Table 21 



PCT/US00/21742 



P 11C2 A 4 4 




Formula Dlf 



R 11C1 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


a 


Et 


Br 


o 


CH 2 


U 




CH r 

(J 


jOMe 
CH 2 


CHzCHzAor^^ 


\j\^v i2wi i2^-'iVic 

V 

CH 2 


0 

CH 2 CH2^NHMe 


^yOCH 2 COOH 
CH 2 


0 

X 

CH 2 CH;f^NMe 2 


HfQj 
CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



57 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 2g 



S0 2 NH 2 




=< >=0 r11c2 



Formula IQg 




11c1 



i R 11d 


R 11c2 


: Rl1d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


CI 




CI 


Rr 
Dl 


r \JXT k 

6 


CH 2 


0 


0 


CH r 

0 


CT 

CH 2 


CH 2 CH 2 <V^/ 


^OCH 2 CH 2 OMe 

V 

CH 2 


CH 2 CH2^NHMe 


-^pCH 2 COOH 
CH 2 


o 

CH 2 C4H 2 -^NMe 2 




OCH2Ph 


H 


-NH2 


H 


0CH2CH2OMe 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



58 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula mh 



R 11C1 


R 11c2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe. 


Me 


Br 


Me 


F 


H 


H | 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


CX 




EX 


Or 

br 


6 


CT° H 

CH 2 


0 


0 


CHjr 

0 


CT 

CH 2 




^OCH 2 CH 2 OMe 
CH 2 


CH 2 CH2^NHMe 


^DCHjtCOOH 

V 

CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



59 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



R 11c2 -iici 




Formula UH 



R 11C1 


R 11C2 


R 11d 


R 11C2 


1 J 

H 


H 


r\\ Ass. 

OMe 


1 l 

n 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


ii 

n 


H 


CI 


Et 


H 


MB 




nu 
-vjn 


Me 


Et 


CI 


Et . 


Br 


6 


CH 2 


0 


U 


CH r 

kJ 


cr 

CH 2 




^jOCH 2 CH 2 OMe 

Q 

T 

CH 2 


o 

CHjjCHjT^NHMe 


^ DCHoCOOH 

9f 

CH 2 


p 

CH 2 CH 2 -^NMe 2 




OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



60 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 




Formula mj Y — |_ 



R 11C1 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


IViB 


Et 


CI 


Et 


Br 


0 


CH 2 


0- 


0 


u 


CT 

CH 2 


CH 2 CH 2 ^ 


.^OCH 2 CH 2 OMe 

V 

CH 2 


o 

CH 2 CH2^NHMe 


CH 2 


. O 

CH 2 CH 2 ^"~^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



61 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 2k 




Formula Elk 



R 11d 


R 11C2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


a 


Et 


Br 


0 


CH 2 


0 


0 


u 


cT 

T 

CH 2 




^OCHzCHgOMe 

o 

CH 2 


0 

CH 2 CHi^NHMe 


CH 2 


O 

CH 2 CHi^NMe 2 


2> 

On 2 


OCH2Ph 


H 


-NH2 


H 


I OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



62 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 2(1) 




Formula m(l) 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


V 

CH 2 


0 


0 


O 


CH 2 




^OCH 2 CH 2 OMe 

y • 

CH 2 




CH 2 


O 

CH 2 CH 2 -^-NMe 2 


\jT\2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



63 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula TTTm 



R 11C1 


R 11C2 


R Hd 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


CI 




Ell 


Rr 

Of 


IAS* 

6 


CH 2 


0 


0 


0 


T 

CH 2 


CH 2 CH J f'V^ / 


^OCH 2 CH 2 OMe 

V 
CH 2 


o 

CH 2 CH2^NHMe 


,-_PCH 2 COOH 
CH 2 


O 

CH 2 CH 2 -^NMe2 


I/H2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



64 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 2n 




R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


CHo 


0 


0 


0 


CH 2 


C^CH^XT^^ 


^OCH 2 CH 2 OMe 
CH 2 


CH 2 CH2^NHMe 


^^OCH2COOH 
CH 2 


CH 2 CH 2 <^NMe 2 




OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



65 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula IEo 



R 11C1 


R 11C2 


R l1d 


R 11C2 


1 1 

H 


H 


OMe 


u 
n 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 1 


Mo 




-OH 


Me 


Et 


CI 


Et 


Br 


0 


V 

CH 2 


0 


u 


CH2- 

o 


CH 2 




^^CHzCHzOMe 

CT 

CH 2 


o 

CH2CH2^TMHMe 


- OCH2COOH 

CH 2 


0 

CH2CH2-^NMe2 




OCH2Ph 


H , 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



66 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/DS00/21742 



Table 2p . 




R 11C1 


R 11C2 


R 11d | 


R 11c2 


H 
n 


u 
n 




H 


Me 


Me 


OMe 


Me 


Br 


i vie 


F | 


H 


H 


ci ! 


Et 


H . 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


CT 


0 


KJ 




CT 

CH 2 


CHoCHoL)^ 


^J0CH2CH 2 OMe 

CT 




^ JOCH 2 COOH 

V 

CH 2 


o 

CH 2 CH 2 < ll ^NMe2 




0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



67 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 2q 
50 2 NH 2 HN^^NH-CHa 

v/\A Jr> 

Formula Illq 



R 11d 


R 11c2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


a 


-OH . 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


0 


0 


CHz- 

0 


CT 

CH 2 


CH 2 CH 2 ^XT^ 


^J0CH 2 CH 2 OMe 

CT 

CH 2 


CH 2 CH 2 "^NHMe 


CH 2 


0 

CH 2 CH 2 -^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20M6 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SG2Me 


a 



68 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula Via 



R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


IT'S 

O 


c 




F 


H 






H 2 


-OH 


ivie 


u 




Br 


Me 


CH r 

6 


9 

CH 


2 


-NH2 


H 


O r-v 
CH 2 CH 2 -^Sr^/ 




CH 2 CH 2 OMe 


OCH2Ph 


H 


O 

CH 2 CH 2 -"SMHMe 




DCH 2 COOH 


OCH2CH20Me 


H 


O 

CH2CH 2 -^NMe 2 


I 


> 


• H 


Et 


O 


2 


> 


Me 

s 


Et 



70 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/DS00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 3f 



IH 2 / \ p11c2 
brmula IVf 



R 11C1 


R 11c2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




p 

CH 2 


* 

-OH 


Me 


6 


CT 


Br 


Me 




CH 2 






6 


CT 

CH 2 


-NH2 


H 


CHzCHi^Cr^O 


^PCH 2 CH20Me 
CH 2 


OCH2Ph 


H 


0 

CH 2 CH;f\lHMe 








^/)CH 2 COOH 


OCH2CH20Me 


H 


CH 2 CH 2 -^NMe 2 


CH 2 


H 


Et 


0 

CH2CH2AjQ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 3h 

r\ / P r 11c1 

Formula IVh 



R 11d 


R 11C2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^H 


Q 

CH 2 


* 

-OH 


Me 


6 




Br 


Me 




CH 2 






CH r 

6 


CH 2 


-NH2 


H 


CH2CH 2 -^cr^ 


.^OCHjjCH^Me 
CH 2 


OCH2Ph 


H 




^OCH 2 C00H 






CH 2 


OCH2CH20M6 


H 


0 

CHzCHf^lMMea 


■*> 

0H 2 


H 


Et 


O 

CHzCH^lQ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 3p 




11c1 



R 11C1 


R 11C2 


R 11d 


r 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


OH 


p 

CH 2 


• 

-OH 


Me 


5 




Br 


Me 










CHz- 

6 




-NH2 


H 


CHaCHi^XX^ 


^^OCHjCHzOMe 
CH 2 


OCH2Ph 


H 


O 


^OCH 2 COOH 






CHaCHf^NHMe 


V 

CH 2 


OCH2CH20M6 


H 


0 

CH2CH2-^1MMe2 


CH 2 


H 


Et 


O 

CH2CH 2 ^jr^j 


b "!£n 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 3q 




R 11d 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 








-OH 


Me 




on 2 


Br 


Me 


6 




<OMe 
> 


-NH2 


H 




^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


o 

CHgCH^^NHMe 


^OCH 2 C00H 

V 

CH2 


OCH2CH20Me 


H 


O 

CH 2 CH 2 '^NMe2 


HljT 
CH 2 


> 


H 


Et 


O 

CHzCHz-^r^j 




Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 4b 

JOzNH^jK^O R^* lid 



Formula Vb Y "^L 



R 11C1 


R 11c2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


U 


F 


H 




0 

CH 2 


-OH 


Me 


0 


CT 

CH 2 


Br 




CH,- 

6 


CH 2 


-NH2 


H 


CHzCHi^Sr^ 


^OCH2CH 2 OMe 


OCH2Ph 


H 


o 

CHaCHf^NHMe 




OCH2CH20Me 


H 


O 

CH 2 CH2^ l ^NMe2 


CH 2 


H 


Et 


O 

CHzCHzAQ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



R 11C2 D 11c1 




Formula Vc 



R 11d 


R 11« 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


o 


F 


H 


OH 


9 

CH 2 


-OH 


Me 


0 


cT 

CH 2 


Br 


Me 


CH2- 

6 


CH 2 


-NH2 


H 


O r-\ 


^DCHjjCH^Me 

V 

CH 2 


OCH2Ph 


H 


O 

CH 2 CH^NHMe 


^DCH 2 COOH 

V 

CH2 


OCH2CH20Me 


H 


CH 2 CHf^NMe2 




H 


Et 


O 

CHzCHi^jT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula Vd 



?"*R 11c1 



R 11d 


R 11«2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


Q 


F 


H 


V 


O 


-OH 


Me 


OH 


CH 2 






0 




Dl 


Me 




CH 2 






CH r 

6 


CH 2 


-NH2 


H 


O r-\ 


^OCH2CH 2 OMe 
CH 2 


OCH2Ph 


H 


O 

CH 2 CH 2 '^>IHMe 


^DCHgCOOH 

V 


OCH2CH20Me 


H 


O 

CH 2 CH2^NMe 2 


CH 2 


H 


Et 




CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 4f 



± * ±f \=n d 11c2 

=\ /=\ r=o r D iid 




Formula Vf 



R 11d 


R 11c2 


R 11C1 

» 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 




F 


H 


OH 






-OH 


Me 


b 




CH 2 


Br 


Me 


6 




DMe 


-NH2 


H 


CH 2 CH2^or^^ 


CH 2 


OCH2Ph 


H 


o 

CHaCHf^NHMe 


^DCHjjCOOH 

y 

CH2 


OCH2CH20Me 


H 


O 

CH2CHi^NMe2 


"!£> 

CH 2 


H 


Et 


O 

CHzCHz^ljT^j 


CH 2 




Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 4i 
H 





SQ 2 NH 2 S*\ 








. Formula 


Vi x 




R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


'VfVTl 

OH 


CH 2 


-OH 


Me 


5 




Br 


Me 


/>l_l 

8 


CH 2 


-NH2 


H 


CH 2 CH2^0r^^ 


a 

CH 2 


OCH2Ph 


H 


0 

CH 2 CH2 X %IHMe 


^OCHzCOOH 
CH 2 


OCH2CH20Me 


H 


O 

CH^Ha^NMtfc 


CH 2 


H 


Et 


O 


^> 

CH 2 


Me 


Et 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 4(1) 
J0 2 NH 2 / \ D iic2 D iid 




Formula Vffl 



R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


Q 


F 


H 




g 


-OH 


Ma 
IVIt? 


OH 


CH 2 






0 


CT 


Or 

or 


Me 




CH 2 






CHz- 

U 


CH 2 


-NH2 


H 


O r~\ 


^PCH2CH20Me 
CH 2 


OCH2Ph 


H 


o 

CH2CH 2 -^NHMe 


^OCH 2 COOH 

V 

CH 2 


OCH2CH20Me 


H 




"!£> 

CH 2 


H 


Et 






Me 


Et 




CH 2 







99 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 4m 




Formula Vm 



R 11d 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 




0 


F 


H 


OH 




P 

CI- 


) 

h 


■On 


Me 






CH 2 


Br 


Me 




'2- 




OMe 


-NH2 


H 


CH 2 CHi' B >or^^ 


or 

CH 2 


HaCHaOMe 


OCH2Ph 


H 


o 

CH2CH2-^NHMe 


^DCH2COOH 

V 

CH 2 


OCH2CH20Me 


H 


CH2CH2^NM62 


I 


H 2 


H 


Et 




■*!£> 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Tables 




Formula VI 



R 7c 


R 8c 


R 7c 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 




0 


F 


H 


^Sh 


CHo 


-OH 


Me 


6 


CT 

CH 2 


Br 


Me 


(M 


cT 

CH 2 


-NH2 


H 




^pCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CH2CH2^NHMe 


(r ^DCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHaCHf^NMez 


"!£> 

CH 2 


H 


Et 


CHzCHz^r^ 


Bn^ 
CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 5a 




Formula Via 



R 7C 


R 8c 


R 7c 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




9 

CH 2 


-OH 


Me 






Br 


Me 


$ 


cT 

CH 2 


-NH2 


H 


CH 2 CH 2 Ay^ 


^JOC^CH^Me 
CH 2 


OCH2Ph 


H 


O 

CH-jCHi^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 " NM62 


"2 


H 


Et 


O 

CH 2 CH 2 ''Njr^ 


Bn^ 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 5b 



PCT/US00/21742 




R 7c 


R 8c 


R 7c 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^OH 


9 

CH 2 


-OH 


Me 


6 


CH 2 


Br 


Me 




OMe 

(/ 

CH 2 


-NH2 


H 


c H2 chM> 


^DCH^H^Me 
CH 2 


OCH2Ph 


H 


CHzCHi^NHMe 


^DCHzCOOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CHf x ~^NMe 2 


CHj 


H 


Et 


CHzCHg^ljr^ 


b "!Cn 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5c 




Formula Vic 



R 7c 


R 8c 


R 7c 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^H 


V 

CH 2 


-OH 


Me 


6 


V 

CH 2 


Br 


Me 


Y n 2- 


a* 

CH 2 


-NH2 


H 


CH 2 CH2^or^ 


CH 2 


OCH2Ph 


H 


CHjjCHi^HMe 


^DCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 ^1MMe2 


CH 2 


H 


Et 




*JE> 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 5d 




Formula VTd 



R 7c 


R 8c 


R 7c 


R* 5 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


OH 




•2 


-OH 


Me 


•vjr 

0 


<? 

CHj 


OH 

> 


Br 


Me 


CH2- 

6 


cT 

CH 2 


-NH2 


H 




^J0CH2CH2pMe 
CH 2 


OCH2Ph 


H 


CH 2 CH 2 > '%IHMe 


^J0CH2COOH 
CH2 


OCH2CH20Me 


H 


CH 2 CH2^NMe2 


HN" 
CH 2 


> 


H 


Et 




CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5e 




Fonnula Vie 



R 7C 


R 80 


R 7C 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


« 

F 


H 


X 

Q 

OH 


^H 2 


-OH 


Me 


6 


V 

CH 2 


Br 


Me 


^CH2- 


OMe 

cT 

CH 2 


-NH2 


H 


CH 2 CH 2 Ar^ 


^OCH^H^Me 


OCH2Ph 


H 


CH2CHi^NHMe 


-PCH^OH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 "~^Me 2 


CH 2 


H 


Et 


CH2CH 2 -^1jl^| 


spy 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 5f 




Formula Vlf 



R 7C 




R 7c 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^Xh 


Y 

CH 2 


-OH 


Me 


0 


CH 2 


Br 


Me 


CHo- 

6 


^OMe 
CH 2 


-NH2 


H 




CH2 


OCH2Ph 


H 


CHjjCHf^NHMe 


^pCHaCOOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH2^NMe2 


P 


H 


Et 


O 

CH 2 CH J f j SjQ 


Bnjr^ 
CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula VTg 



R 7C 


R 8c 


R 7C 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


. 0 


0 


F 


H 


<? 

OH 


CH 2 


-OH 


Me 


6 


CH 2 


Br' 


Me 




cT 

CH 2 


-NH2 


H 


CH 2 CH 2 ^0'^ 




OCH2Ph 


H 


CH 2 CH2^NHMe 


^OCH 2 COOH 

V 


OCH2CH20Me 


H 


CH2CH2-^NMe2 


Lrri2 


H 


Et 


CH 2 CH 2 A lQ 


B "5!> 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) " 



WO 01/012600 



PCT/US00/21742 



Table 5h 




Formula Vlh 



i-»7C 
R ° 


R 




R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 






-OH 


Me 


OH 


CH 2 






6 




Br 


Me 




CH 2 








CH 2 


J-NH2 


H 


CH 2 CH2^a^ 


^DCH2CH20Me 
CH 2 


OCH2Ph 


H 


CHaCHg^NHMe 


^JOCH 2 COOH 

V 

CH 2 


OCH2CH20Me 


H 


CH 2 CH2-^NMe2 


CH 2 


H 


Et 


CH^Ha^jQ 


CH 2 


Me 


Et 1 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCTAJS00/21742 



Table 5i 
H 




Formula Vli 



R 7c 


R 8c 


R 7c 




H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F- 


H 


X 

Q 

OH 


P 

CH 2 


-OH 


Me 


T 

6 


CH 2 


Br 


Me 




OMe 

cT 

CH 2 


-NH2 


H 


CH 2 CH2-^tr^ 


^OCH^H^OMe 
CH 2 


OCH2Ph 


H 


o 

CH 2 CH:fNjHMe 


^OCH 2 COOH 

P^ . 

CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 -^NMe 2 


"5D< 

CH? 


H 


Et 


O 

CHzCHi^SjT^ 


CH2 


Me 


Et 1 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5j 




Formula Vlj 



R 7C 


R 8c 




R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^H 2 


-OH 


Me 


6 


CH 2 


Br 


Me 




CH 2 


-NH2 


H 




^DCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CHaCHa^NHMe 


^JOCH2COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 -^NMe2 


Hp, 
CH 2 


H 


Et 




CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5k 




Formula VIk 



R 7C 


R 8c 


R 7c 


R 80 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


. 0 


0 


F 


H 






-OH 


Me 


6 


- jOH 

cf 

CH 2 


Br 


Me 




CH 2 


-NH2 


H 




^OCH 2 CH 2 OMe 

cr 

CHj. 


OCH2Ph 


H 


CH 2 CH 2 ''%4HMe 


^DCH2COOH 


OCH2CH20Me 


H 


CH 2 CH 2 -^1MMe 2 


CH 2 


H 


Et 


CH2CH2^ljr^| 


CH 2 


Me 

• * 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5© 




Formula VI(1) 



R 7c 


R 8c 


R 7c 


R 80 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




CH 2 


-OH 


Me 




Qr° 

CH 2 


Br 


Me 




CH 2 


-NH2 


H 


C H2 CH^O 


^OCH 2 CH 2 OMe 
CH 2 


OQH2Ph 


H 


CH 2 CHi^NHMe 


^JOC^COOH 
CH 2 


OCH2CH20Me 


H 


CHjjCHf NMe 2 




H 


Et 


CHzCHi^SjQ 


b °!Cn 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 5m 




Formula Vim 



R 7c 


R 8C 


R 7C 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


OH ! 


CH 2 


-OH 


Me 


6 


CH 2 


Br 


Me 


$ 


CH 2 


-NH2 


H 


CH 2 CH2^0T^ 


^pCH2CH20Me 
CH 2 


OCH2Ph 


H 


CH 2 CH 2 -^NHMe 


^~QCH 2 CO0H 

V 

CH2 


OCH2CH20Me 


H 


CH2CH2-^NMe 2 


CH 2 


H 


Et 


CHjjCHz^ljQ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 5n 




R 7C 


R 8c 


R 7C 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




p 

CH 2 


-OH 


Me 




V 

CH 2 


Br 


Me 




cT 

CH 2 


-NH2 


H 


CH 2 CH 2 ^0^ 


^DC^CH^Me 
CH 2 


OCH2Ph 


H 


CH2CH2^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 -^NMe 2 


CH 2 


H 


Et 




B "!£> 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 5o 



S0 2 NH 2 HN^N 

I Fonnnla VTn 

R 80 R 



R 7C 


R 8c 


R 7c 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^2h 


4h 2 


-OH 


Me 


IMP 

6 


V 

CH 2 


Br 


Me 


CHo- 

6 


CH 2 


-NH2 


H 




CH 2 


OCH2Ph 


H 


CH 2 CH^HMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH 2 -^NMe2 




H 


Et 




*5E> 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5p 




Formula VIp 



R 7c 


R 80 


R 7C 


R 8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 




0 


F 


H 


ft 

OH 




-OH 


Me 


6 


CH 2 


Br 


Me 


CH r 

6 


CH 2 


-NH2 


H 




or 

CH 2 


OCH2Ph 


H 


CH 2 CH 2 ^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH2^NMe2 




H 


Et 


CHaCHa^ljr^ 


B "IC N 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 5q 




Formula Vlq 



R 7c 


R 8c 


R 7c 


r8c 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




y 

CH 2 


-OH 


Me 


0 


V 

CH 2 


Br 


Me 


CH r 

6 


^DMe 

V 

CH 2 


-NH2 


H 




^pPCH 2 CH 2 OMe 


OCH2Ph 


H 




^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH2-^NMe2 


CH 2 


H 


Et 


CH 2 CH 2 ^1jr^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 6 




Formula VII 



R 7a 


R 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




£h 2 


-OH 


Me 


0 




Br 


Me 




CH 2 


4 






- jOMe 
CH 2 


-NH2 


H 


CHaCHf^CT^ 


^DCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


O 

CH 2 CH 2 x \lHMe 


^yOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 




CH 2 


H 


Et 




CHz 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 . PCT/USOO/21742 



Table 6a 




Formula Vila 



R 7a 


R 7b 


R 7B 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^CH 2 


-OH 


Me 


6 


CH, 


Br 


Me 




CH 2 


-NH2 


H 


CHaCHaAj^ 


^jOCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


0 

CH 2 CHfT^HMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH2^NMe2 




H 


Et 


O 

CHaCHf^ljQ 




Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 6b 



PCT/US00/21742 




R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F ' 


H 




V 

CH 2 


-OH 


Me 


0 




Br 


Me 




in, 






CH 2 - 

6 


cT 

CH 2 


-NH2 


H 


CH 2 CH2^XX^ 


^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


O 

CH 2 CHi^NHMe 


^DCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CHf^NMe2 


\jT\2 


H 


Et 


CHgCHjAjT^i 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCTYUS00/21742 

Table 6c 




Formula VIIc 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 

< 


H 




9 




-OH 


Me 


5 




OH 


Br 


Me 


CH 2 - 

6 


Cf 9 

CH2 


-NH2 


H 


CHaCH^OT^ 


CT 

CH 2 


H 2 CH 2 OMe 


OCM2Ph 


H 


O 

CH 2 CHf\lHMe 


^J0CH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHzCHf^NMez 


2? 


H 


Et 


0 

CHzCHrTjT^ 


Bnlp 
CH 2 




Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCTAJS00/21742 

Table 6d 




Formula VHd 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^oh 


^H 2 


-OH 


Me 


6 




Br 


Me 




CH 2 








CH2 


-NH2 


H 


CH 2 CH£^CT^ 


^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


o 

CH 2 CHf > NHMe 


^yOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CH2^NMe2 


CH 2 


H 


Et 


O 

CHzCHzAjT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 6e 




Formula Vile 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F. 


H 


X 

Q 

OH 


ft 

CH 2 


=£>H 


Me 


0 


r 

CH ? 


Br 


Me 


CH 2 - 

6 


_ OMe 

a 

CH 2 


-NH2 

* 


H 


CH 2 CH2^xy^ 


^jOCHzCHzOMe 
CH 2 


OCH2Ph 


H 


O 

CHzCHf^SslHMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHzCHz^NMeg 


my 

CH 2 


H 


Et 


O 

CH 2 CHf^SjT^j 


CH 2 


Me. 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/DS00/21742 



Table 6f 




Formula VTIf 



R 7a 




R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


o . 


F 


H 




CH 2 


-OH 


Me 


.0 


V 

CH, 


Br 


Me 


6 


~ .OMe 

d 

CH2 


-NH2 


H 


CHzCH^Or^ 


-^DCHzCHzOMe 
CH 2 


OCH2Ph 


H 


O 

CH 2 CH 2 " Jl >JHMe 


^DCH 2 COOH 

6h 2 


OCH2CH20Me 


H 


O 

CHzCH^NMez 


JSC* 
CHz 


H 


Et 


O 


CH 2 


Me 


Et 



129 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 6g 




Formula Vltg 



R 7a 


R 7 * 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^2 


-OH 


Me 


5 


CH 2 


Br 


Me 


CH 2 - 


cT 

CH 2 


-NH2 


H 


CH 2 CH 2 AyO 


^jOCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CH 2 CH 2 >IHMe 


^OCH 2 COOH 

6h 2 


OCH2CH20Me 


H 


CH 2 CHf^NMe2 


Lrri2 


H 


Et 


O 

CHzCHf^r^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 6h 



PCT/US00/21742 




Formula Vnh 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^H 2 


-OH 


Me 


6 




r 


Br 


Me 






r e 

H 2 


-NH2 


H 






)CH 2 CH 2 OMe 


OCH2Ph 


H 


O 

CHzCHf^NHMe 




7" 


OCH2CH20Me 


H 


O 

CHzCHi^NMez 


CH 2 


H 


Et 


O 

CHzCHzAjr^j 


B "IO g 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/DS00/21742 



Table 6i 




Formula Vlli 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


OH 




-OH 


Me 


0 




Br 


Me 




CH 2 






CHjj- 


^ OMe i 
CH 2 


-NH2 


H 


CHaCHgAr^ 


^DCH2CH 2 OMe 
CH 2 


OCH2Ph 


H 


CHaCHf^NHMe 


^jDCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CH 2 CH£^NMe2 


CH 2 


H 


Et 


O 

CHzCHa^SjT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 6j 




Formula VHj 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


^OH 


^H 2 


-OH 


Me 


5 




Br 


Me 










CHo- 

6 


CT 

CH 2 


-NH2 


H 




^DCHzCHzOMe 
CH 2 


OCH2Ph 


H 


0 

CH 2 CH 2 '%4HMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CH 2 ' JL ^NMe 2 


CH 2 


i H 

■ 


Et 


O 

CHzCHzAQ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/DS00/21742 



Table 6k 




Formula VIBc 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 








Me 


irir 

5 


V 

CH 2 


Br 


Me 


CH2- 

6 


cT 

CH 2 


-NH2 


H 




^DCHzCHzOMe 
CH 2 


OCH2Ph 


H 


O 

CHzCHf^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CHzCHf^NMez 


CH 2 


H 


Et 


O 

CHzCHi^SjT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Tabled© 




Formula VH© 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 






-OH 


Me 


5 


cf" 


Br 


Me 














-NH2 


H 


CH 2 CH 2 -^Cr^ 


^J0CH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


0 

CH 2 CH2^NHMe 


^yOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CHzCHf^NMez 


CH 2 


H 


Et 


O 

CHaCHzAjT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 6m 




Formula VTIm 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




CH 2 


^OH 


Me 


0 




Br 


Me 




CH 2 








CH 2 


-NH2 


H 




^DCH 2 CH 2 OMe 
CH2 


OCH2Ph 


H 


CH 2 CHf>JHMe 


^J0CH 2 COOH 
CH 2 


OCH2GH20Me 


H 


CHzCHf^NMeg 


CH 2 


H 


Et 


O 

CH 2 CH 2 ^Sjr^| 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCTWSOO/21742 



Table 6n 




R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 






-OH 


Me 


6 


c 


CH ? 


Br 


Me 


CH r 

6 


cT 

CH 2 


-NH2 


H 


CHaCHf^CX^ 






OCH2ph 


H 


CH 2 CH2^NHMe 




J0CH 2 COOH 


OCH2CH20Me 


H 


CH 2 CH 2 x ^NMe 2 




H 


Et 


O 

CHzCHzAjT^j 


CH 2 


Me 


Et 



137 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 60 




R 7i 

Formula VEfo 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^H 2 


-OH 


Me 


<vir 

5 




Br 


Me 












CH2 


-NH2 


H 


CH 2 CHf^Cr^ 


^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


0 

CHzCHf^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHgCHf^NMez 


CH 2 


H 


Et 


O 

CHzCHf^SjT^ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 6p 




Formula VHp 



R 7a 


R n 


R 7a 


R 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^CH 2 


-OH 


Me 


5 




Br 


Me 




CH ? 








CH2 


-NH2 


H 


CH 2 CH 2 ^cr^ 


^OCH 2 CH 2 OMe 

V 

CH 2 


OCH2Ph 


H 


CHgCHf^NHMe 


_OCH 2 COOH 
CH 2 


OGH2CH20Me 


H 


O 

CHzCHf^NMez 




H 


Et 


O 

CHzCHzAjT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 7 




Formula VHI 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




9 

CH 2 


-OK 


Me 


6 


OH 

«sf - 


Br 


Me 




cr 

CH 2 


-NH2 


H 


CH 2 CH 2 ^0"^ 


^OCH 2 CH 2 OMe 

cr 

CH 2 


OCH2Ph 


H 


CH 2 CH2^NHMe 


^pCH 2 COOH . 
CH 2 


OCH2CH20Me 


H 


O 

CHzCHf^NMez 


CHj, 


H 


Et 


O 

CHaCHi^SjT^i 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 7a 




Formula VHIa 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




Q 

CH 2 


-OH 


Me 


6 


CH ? 


Br 


Me 


CHz- 

6 


CT 

CH 2 


-NH2 


H 


CH 2 CHf\yO 


^JOCHaCHzOMe 


OCH2Ph 


H 


0 

CHgCHz^NHMe 


^J0CH 2 COOH 
CH 2 


OCH2CH20Me 


H 


0 

CHaCHf^NMez 




H 


Et 




CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 7b 




Formula Vmb 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 ' 


F. 


H 




^ 2 


-OH 


Me 


6 


CH 2 


Br 


Me 


6 


cT 

CH 2 


-NH2 


H 


ch 2 ch 2 Ad^ 


^<0CH 2 CH 2 OMe 

2 


OCH2Ph 


H 


CH 2 CH2^NHMe 


^J0CH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CHzCHf^NMea 




H 


Et 




CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 7c 




Formula VIHc 



R 7a 


R 7b 


R 7a 


R 7b 


H 




OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




9 

CH 2 


-OH ! 


Me 






Br 


Me 




CH2 


-NH2 


H 




^jOChfeCI-feOMe 
CH 2 


OCH2Ph 


H 


o 

CHzCHf^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHzCHf^NMez 


CH 2 


H 


Et 


CH 2 CH 2 ^1jr^ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 7d 




Formula Vmd 



R 7a 


R 75 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^ch 2 


-OH 


Me 




_ OH 


Br 


Me 




CH 2 


-NH2 


H 


CH 2 CHi^Cr^ 


^pCH 2 CH 2 OMe 
CH 2 


OCH2PH 


H 


CH 2 CH2^%HMe 


^jOCHzCOOH 
CH 2 


OCH2CH20Me 


H 




GHz 


H 


Et 






Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCTYUS00/21742 



Table 7e 




Formula VDIe 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 






-OH 


Me 


5 




Br 

1 


Me 




CH2 


-NH2 


H 


CHaCHaADrO 


^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CH 2 CH2^NHMe 


.^£>CH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHzCHz^NMez 




H 


Et 




CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 7f 




Formula Vmf 



R 7a 


R 7b 


R 7a 

IX 


R 


H 


H 


OMe 


H 


Me 


Me 


OMe 


ivie 


0 


0 


F 

t 


H 




^CH 2 


-OH 


Me 


6 


CH2 


. Br 


Me 




cT 

CH 2 


-NH2 


H 


CH 2 CH2^tr^ 


^pCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


o 

CH 2 CH 2 -'%HMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


0 

CHzCHf^NMea 


CHz 


H 


Et 


O 

CHaCHjAjT^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 7g 




Formula VHIg 



R 7a 




R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


o • 


F 


H 




^CH 2 


-OH 


Me 


5 


CH 2 


Br 


Me 




CH2 


-NH2 


H 


CHzCHf^OrO 


^OCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CHzCHz^NHMe 


^DCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CHaCHa^SvlMea 




H 


Et 




*5t>- 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/USOO/21742 

Table 7h 




R 7 * 

Formula Vmh 



R 7a 


R 


7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


f 

K 




F- 


H 






:H 2 


-OH 


Me 


6 




r 


Br 


Me 






jOMe 


-NH2 


H 




Lrri2 


CH 2 CH 2 OMe 


OCH2Ph 


H 


o 

CH 2 CH2^NHMe 


p- 

CH 2 


DCH 2 COOH 


OCH2CH20Me 


H 


O 

CH 2 CH2^NMe2 




. H 


Et 


CH 2 CH2^1jQ 




Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCTYUSOO/21742 



Table 7i 
H 




Formula Vlffi 



R 7a 


R 7b 


R 7a 


D 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 


OH 


^CH 2 


-OH 


Me 


6 


' — 

on 2 


Br 

1 


Me 


^H 2 - 


CH 2 


-NH2 


H 


CHzCHaAr^ 


^jOCH2CH 2 OMe 

CH2 


OCH2Ph 


H 


O 

CHzCHi^NHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


0 

CH 2 CH2^NMe2 


CH 2 


H 


Et 


O 

CH 2 CH 2 ^Sjr^j 


B "IC N 

CHz 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 7j 




R 7) 

Formula Vmj 



R 7a 


7K 

R 


"7a 

R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 






-OH 


Me 


6 




Br 


Me 


CH r 

6 


cT 

CH 2 


-NH2 


H 


CHaCHf^CT^ 


^yOCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 




^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


o 

CHzCHi^SMMez 


"ID- 

CH 2 


H 


Et 


O 

CH 2 CH 2 Ajr^| 


Bnljl^N 
CHz 


Me 


Et 
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4 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/USOO/21742 

Table 7k 




Formula Vmk 



R 7a 




R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 








-OH 


Me 




) 


CH 2 




Me 


CI 

e 


3 . 


9 

CI 


^OMe 


-NH2 


H 


CHzCHz^xr^ 


on 2 


K2H 2 C$ 2 OMe 


OCH2Ph 


H 


0 

CHzCHz^lMHMe 


a 


OCH 2 COOH 


OCH2CH20Me 


H 


0 

CH 2 CH2^SslMe2 


CH 2 


. H 


Et 


O 

CHaCHzAjT^ 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 7(1) 




Formula VHI(1) 



R 7a 


R 7b 


R 7a 


D 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 . 


0 


F 


H 






-OH 


Me 






• 




6 




Br 


Me 










CH 2 - 

6 




-NH2 


H 


CH 2 CH 2 ArO 


^J0CH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


CHzCHf^NHMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CHzCHf^NMez 


"ID* 

CHz 


H 


Et 


O 

CHaCHz^SjT^ 


CHz 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/DS00/21742 



Table 7m 




Formula VDIm 



R 7a 


R 7b 


• R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^H 2 


-OH 


Me 




_ OH 

9f 


Br 


Me 




CH2 


-NH2 


H 


CH 2 CH 2 ^0^ 


^JOCHzCHzOMe 
CH 2 


OCH2Ph 


H 


O 

CH 2 CH2^NHMe 


^J0CH 2 COOH 
CH 2 


OCH2GH20Me 


H 


O 

CH 2 CH2^NMe2 


CH 2 


H 

* 


Et 


CHzCHi^ljr^ 




Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 7n 




Formula VHIn 



R 7a 




R 7a 


R 7b 


H 


H 


OMe . 


H 


Me 


Me 


OMe 


Me 


0 


0 


,F 


H 






-OH 


Me 


6 




Br 


Me 


Mr 


CH2 


-NH2 


H 




^pCH 2 CH 2 OMe 
CH 2 


OCH2Ph 


H 


O 

CHzCHa^SsiHMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


O 

CH 2 CH 2 -^NMe2 




H 


Et 


O 

CH 2 CH 2 '^ s (jr^j 


CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCTAJS00/21742 

Table 7o 




Formula VIEo 



R 7a 


R 7b | 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me | 


OMe 


Me 


0 


0 


F 


H 






-OH 


Me 


6 


OH 


Br 


Me 




CH2 


-NH2 


H . 


CHgCHf^orO 


^J0CH 2 CH2OMe 
CH 2 


OCH2Ph 


H 


CH 2 CH2^S4HMe 


^JOCH 2 COOH 
CH 2 


OCH2CH20Me 


H 


CHzCHi^NMez 


CH 2 


H 


Et 


O 

CHzCHz^NjT^j 


CH 2 


Me 


i Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 7p 




Formula Vfflp 



R 7a 


R 7b 


R 7a : 


R 7b 


H 


H 1 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^CH 2 


-OH 


Me 


6 




Br 


Me 




CT 

CH 2 


-NH2 


H 




^ OCH 2 CH 2 OMe 


OCH2Ph 


H 


CH^HMe 


^OCH 2 COOH 
CH 2 


OCH2CH20Me 


H 






H 


Et 


o 

CHaCHz-^Sjr^j 


b ^Cn 

CHz 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 7q 




formula Vmq 



R 7a 


R 7b 


R 7a 


R 7b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


0 


0 


F 


H 




^H 2 


-OH 


Me 


6 


OH 

«sf 


Br 


Me 




cT 

CH 2 


-NH2 


H 


CH 2 CH2^Xr^ 


^DCHzCHzOMe 
CH 2 


OCH2Ph 


H 


o 

CH 2 CH 2 ^NHMe 


^JOCHgCOOH 
CH 2 


OCH2CH20Me 


H 


O 

CHaCHf^NMeg 


CHz 


H 


Et 


O 

CHzCHg^SjT^j 


B "5C N 

CH 2 


Me 


Et 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 




Formula IX 



R* 5 




R 60 


R Hb 


n 




UMe 


u 
n 


Me 


Me 


OMe 


Me 


□r 


Me 


F 


n 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


a 


Et 


Br 


0 


CH 2 


0 


u 




CT 

CH 2 


CH.CH^O 


^^OCH 2 CH 2 OMe 
CH 2 


C^CHjf^NHMe 


^ OCH 2 COOH 


CHjjC^-^NM^ 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/USOO/21742 

Table 8a 




Formula DCa 







R 6c 


R llb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


V 

CHz 


0 


0 




T 

CH 2 




^^jOCH 2 CH 2 OMe 

cr 

CH 2 


CH 2 CH2^NHMe 


V 

CH 2 




**> 

CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 8b 




Formula DCb 



R 6c 


R 11b 


R 6c . 


R 116 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


<5 


9f 

CH2 


0 


0 


CH r 

6 


CH 2 


O r-\ 
CH 2 CH2^Sx^/ 


^y0CH 2 CH2OMe 
CH 2 


o 

CH 2 CH2^>JHMe 


^^C>CH2COOH 
CH 2 


CHjjCHa-^NM^ 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 8c 




Formula DCc 



R 6C 


R Hb 


R 60 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


oar 

6 


wrl2 


o 


0 


6 


CH 2 


CH 2 CH 2 -^XJ^ 


^DCH 2 CH 2 OMe 

V 

CH 2 


o 

CH 2 CHi^NHMe 


^^OCH 2 COOH 
CH 2 


CH^Me, 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20M6 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula DCd 



R 6c 


R 115 


R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe | 


Me 


Br 


Me 


F 


H 


H 


CI 


.Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


ori2 


0 


0 


0 


(Y Me 

V 

CH 2 


S n 

CHzCHi^V^ 


^OCH 2 CH 2 OMe 

V 

CH 2 


CH2CH2^NHMe 


^DCHzCOOH 

V 

CH 2 




CH 2 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 8e 

so 2 NH^ N= yo 



,11b 



PCT/US00/21742 



,6c 



Formula DCe 



R 60 


R Hb 


R 6c 


R Hb 


H 


LI 

n 


UMe 


M 

n 


Me 


Me 


OMe 


Me 


tsr 


Me 


F 


M 


H 


CI 


P 


H 


Mo 
IVI6 




-OH 

Wl I 


Me 


Et 


CI 


Et 


Br 


0 


cr 

V 

CH 2 


0 


U 


KJ 


o° Me 

CH 2 


wn2*-Ti2 w 


^jOCH 2 CH 2 OMe 
CH 2 


CH^^NHMe 


jOCH 2 COOH 

ch 2 


CH 2 CH 2 -^NMe2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 8f 

d) 2 NH 2 / = \ ■:■ ' 



Formula Kf 



R 6c 


R l1b 


R 6C 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


qf 

CH2 


0 


0 


0 


CH 2 


CH^Hi^Sx^ 


^^OCH 2 CH 2 OMe 
CH 2 


o 

CH 2 CH 2 '\lHMe 


^OCH 2 COOH 

V 

CH 2 


CH 2 CH 2 ^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula DCg 



R 6C 


R Hb 


R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


r 

Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


_ OH 
CH 2 


0 


0 


CH2- 

O 




0 r~\ 


^pCH 2 CH 2 OMe 
CH 2 


O 

CH 2 CH 2 ''%JHMe 


^^0CH 2 COOH 
CH 2 


CH 2 CH 2 -^NMe2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


SQ2Me 


H 


S02Me 


CI I 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 8h 




Formula IXh 



R 6c 


R 1« 


R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 




0 


0 


CHjr 

6 


V 

CH 2 


0 r-\ 


^^pCH 2 CH20Me 
CH 2 


o 

CH 2 CH 2 "\jHMe 


^OCHaCOOH 
CH 2 


CH 2 CH2^NMe2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCTAJS00/21742 

Table 8i 
H 




Formula IXi 



R 60 


R Hb 


R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


5 


„ OH 
CH 2 


0 


0 


0 


CH 2 


Q . r-\ 
CH2CH2^Xr^/ 


^pCH 2 CH 2 OMe 
CH 2 


o 

CH 2 CH2^NHMe 


^^PCH2COOH 
CH 2 


CH2CH2-^NMe2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 8j 




Formula DCj 



R 60 


R Hb 


R 6c 


R 116 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F . 


H 


H 


CI 


Et 


H 


Me ; 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


V 

CH2 


0 


0 


CHr 

u 


cT 

CH 2 


ID 


^OCH 2 CH 2 OMe 

V 
CH 2 


o 

CH 2 CH2^>IHMe 


^£)CH2COOH 
CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 8k 




Formula EXk 



R 6c 




R 6c 


R 11b 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


CH 2 


0 • 


0 


0 


CH 2 


9 r\ 

CHzCHi^Cr^ 


^j0CH 2 CH2OMe 

V 

CH 2 


CH^HMe 


^OCHzCOOH 

cr 

CH 2 


CH 2 CH2^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 8(1) 




Formula DC(1) 



R 6 * 5 


R Hb 


R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


bt 




• Et 


Br 


6 


V 


0 


0 


0 


cY Me 

y 




^IDCHjjCHjjOMe 

V 
CH 2 


0 

CH 2 CH 2 ^NHMe 


^^pCH 2 COOH 
CH 2 


CH 2 CH 2 "^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



Table 8m 



PCT/US00/21742 




Formula DCm 



R 6c 






R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


fct 




ct 


Br 


6 


cf" 

CH 2 


0 


0 


0 


a° Me 

y 

CH 2 




^^OCH 2 CH 2 OMe 
CH 2 


o 

CH 2 CH 2 ''TMHMe 


^OCH^OOH 

qr 

CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 8n 




Formula IXn 



R 6C 


R Hb 


R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


CH2 


0 


0 


u 


CH 2 


C^CHi^Sj^ 


^<OCH 2 CH 2 OMe 

V 

CH 2 


o 

CH 2 CH 2 -^NHMe 


^DCH 2 COOH 

V 

CH 2 


CH 2 CH 2 ^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


a 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 80 



S0 2 NH 2 "/^^ 





Fonnula IXo 



R 60 




R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


q 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


^ OH 

5f 

CH 2 


0 


0 


6 


CH 2 


0 j—\ 


^yOCK^C^OMe 
CH 2 


CH 2 CH 2 -^NHMe 


^JOCH 2 COOH 
CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



174 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 8p 




Fonnula IXp 



R 6c 


R Hb 


R 60 




H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


.F 


H 


H 


CI 


. Et 


H 


Me 


CI 


-OH 


Me 


cx 


pi 




Dr 

tsr 


6 


CH 2 


Q. 


0 


0 


V 

CH 2 


CH 2 CH2^J V/ 


^£>CH 2 CH 2 OMe 

T - 
CH 2 


x 

CH 2 CH:f^NHMe 


^JOCHaCOOH 

V 

CH 2 


CH 2 CH 2 '^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula IXq 



R ec 




R 6c 


R Hb 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


VOH 


Me 


Et 


CI 


Et 


Br 


5 


_ '< 


0 


0 


CHz- 

0 


CH 2 


lJO> 

CH 2 CH 2 '^Or s > / 


^yOCH 2 CH 2 OMe 
CH 2 


o 

CHaCHg^TMHMe 


^DCHaCOOH 

V 

CH 2 




Cn 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Formula X 



R 11d 


R 11C2 


R 11C1 


R Hc2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


qf 


0 


o 




Cr° Me 

y 

CH 2 


CH 2 CH 2 'xr v/ 


^OCH 2 CH 2 OMe 
CH 2 




^OCH 2 COOH 

V 

CH 2 




my 

CH 2 


OCH2Ph 


H 


-NH2 


H 

t 


OCH2CH20Me 


H 


H 


Et 


j Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



177 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 




Formula Xa 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 




H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


T 




0 


0 


0 


a° Me • 

CH 2 


CH2CH2^or^ 


^OCH 2 CH 2 OMe 

V 

CH 2 




^JOCH2COOH 

V 

CH 2 




Cn 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



178 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 9b 




1161 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


a 


Et 


Br 


6 


_ OH 
CH 2 


0 


0 


O 


V 

CH 2 


O r-\ 
CH 2 CH2^0T^ 


^DCH2CH 2 OMe 

V 

CH 2 




^DCHzCOOH 
CH 2 


« 


OH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et | 


SCKMe 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 9c 




R 11d 


R 11c2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


c 
r 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


o 






CH 2 




OCHoCHoOMe 

cr 

CH 2 


o 

CH 2 CH2^NHMe 


^^0CH 2 COOH 
CH 2 


0 

CH 2 CH 2 ; ^NMe 2 


on 2 


OCH2Ph 


H 


-NH2 


H 


0CH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Y — L 



R 11C1 


R 11C2 


R 11c1 




H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


r 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


0 




CH r 

n 


CH 2 


CH 2 CH 2 -^tr^ 


^^JUon2v-»n2wivie 

V 

CH 2 


o 

CH 2 CH 2 'TlHMe 


^OCH 2 COOH 


Q 

CH 2 CHjf^NMe 2 


CH 2 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me . 


H 


SQ2Me 


CI 



181 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCTYUSOO/21742 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




O R 11c2 r 11c1 




R 11d 


R 11c2 


R 1JC1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


r 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


o 




$ 


CH 2 


CH 2 CH2^0^^ 


OCHoCH->OMe 
CH 2 


o 

CH 2 CH2^SylHMe 


^£>CH 2 COOH 

y 

CH 2 


O 

CHzCHz^NMez 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



183 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 9g 




\ 

Formula Xg 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 




6 


0 


V 


V 

CH 2 


9 r\ 

CH 2 CH 2 -^ S Or x/ 


^OCHjCHj^OMe 
CH 2 


o 

CHjjCHjj^NHMe 


^OCH 2 COOH 

V 

CH 2 




•JO 

CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



184 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Formula Xh 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


rV" 

V 

CH 2 


0 


0 


CH r 

o 


T 

CH 2 




^OCH 2 CH20Me 

CT 

CH 2 


CH^HMe 


OCHoCOOH 

V 

CH2 


CH2CH2^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


a 



185 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 9i 
H 




\ 

Formula Xi Y — l 



R 11d 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


r 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH - 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


O 






cT 

CH 2 




OCHoCHoOMe 

V 

CH 2 


o 

CH 2 CH 2 s NHMe 


^CCH 2 COOH 

V 

CH 2 


o 

CH2CH 2 ^NMe2 


CH 2 


OCH2Ph 


H 


tNH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



186 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCTAJS00/21742 




Formula Xj 



R 11d 


R 11C2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


rvo/> 

6 


Ori2 


0 


0 


CH r 

6 


V 

CH 2 




^OCH 2 CH 2 OMe 

y 

CH 2 


o 

CH 2 CH2^>JHMe 


^DCH 2 COOH 
CH 2 


CH 2 CH 2 -^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



187 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 9k 




Formula Xk Y L 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 




CT 

CH 2 




o 


CH<>- 

6 


cf 


CH 2 CH2^0r^^ 


^OCH^HjjOMe 
CHo 


O 

ji 

CH 2 CH2^TJHMe 


_DCH 2 COOH 

V 

CH 2 


9 

C^CHjfNsIM^ 


CH 2 


OCH2Ph 


H 


-NH2 


H 


0CH2CH20M6 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



188 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 9© 




Formula X(l) Y — l 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


c 
r 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


a 


Et 


Br 


0 


CH 2 


o 


KJ 




cT 

CH 2 




V 

CH 2 


o 

CH 2 CH2^NHMe 


^/)CH 2 COOH 
CH 2 


o 

x 

CH 2 CH 2 '^NMe 2 


CH 2 


OCH2Ph 


H 


-MH2 


H 


OCH2CH20Me 


\ H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



189 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula Xm 



11C1 



R 11d 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 

* 


Me 


El 


Is! 


bt 


Br 


6 


CH 2 


0 


0 


0 


V 

CH 2 


JLo 

CH 2 CHi^ s cr^ / 


^OCH 2 CH20Me 

(j 
T 

CH 2 


CH 2 CH2^NHMe 


^sJOCrkCOOH 

cr 

CH 2 


o 

C^C^-^NM^ 


CH 2 


OCH2Ph 


H 


-NH2 


H 


0CH2CH2OMe 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 9n 



St 1 . 102 r11c1 




R 11C1 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


T 

Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


5 




0 


0 


CH r 

6 


V 

CH 2 


CH2CH 2 Ay^/ 


^jOCH 2 CH 2 OMe 

V 

CH 2 




.^JOCHjjCOOH 

V 

CH 2 




CH 2 


0CH2PH 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



191 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



R 11c2 
«11c1 




Formula Xo 



R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


\A 


Et 


Br 


6 


CH 2 


0 


0 


0 


y 

CH 2 




^DCH 2 CH 2 OMe 
CH 2 




.^C , CH 2 COOH 
CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


a 



192 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 9p 



Formula Xp 



R 11C1 


R 11C2 


R 11c1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


V 


0 


0 ! 


u 


y 

CH 2 


CHzCHf^OT^ 


-,i0CH 2 CH2OMe 

V 
CH 2 


CH2CH2^NHMe 


^£)CH2COOH 

V 

CH2 


0 

CHzCHz-T^Mez 


CH2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H • 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 9q 
SOoNHo H 




Formula Xq 



R 11d 


R 11C2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


tit 




Et 


Br 


6 


CH 2 


0 


0 


0 


CH 2 




.^OCH 2 CH 2 OMe 

KJ 

T 

CH 2 


CH 2 CH 2 -^>IHMe 


.^^CH 2 (X>OH 
CH 2 


0 

CH 2 CH 2 '^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



194 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula XI 



R 11d 


R 11C2 


R 1M 


R 11C2 


H 


H 


.OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


. .F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 




CI 


Et 


Br 


6 


_ OH 

CP 

CH ? 


0 


0 


CH r 

6 


CH 2 


0 r~\ 


^OCH 2 CH 2 OMe 
CH 2 


CH 2 CH£^SvlHMe 


^X>CH 2 COOH 
CH 2 


CH 2 CH 2 ^* N "NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


h' 


Et 


Me 


F 


Et 

r 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




Formula XIa 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 




OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


. F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


u 


CH ? 


XJ 


o 


OH 

6 


^ OMe 
CH 2 


CHaCHf^So^ 


^OCH 2 CH 2 OMe 

CH2 


0 

CHzCHf^NHMe 


^JOCH 2 COOH 

V 

CH 2 


o 

CH 2 CH2^Sv|Me 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


. F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



196 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 10b 



R 11c2 on* 




R 11C1 


R 11C2 


R 11C1. 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


.-OH 


Me 


Ft 


CI 

wl 


CI 


Or 

Br 


6 




0 


0 


9H2- 

0 


CH 2 


CHaCHaOCT^ 


^OCH 2 CH 2 OMe 
CH 2 


CH 2 CH^NHMe 


QT 

CH 2 


O 

CH 2 CH2^NMe 2 




0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



197 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCMJSOO/21742 



Table 10c 

jo2nh 2 P~~^yo R 



11c2 




11c1 



Formula Xfc 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


. -OH 


Me 


Et 


CI 


Et 


Br 


6 


CH2 


0 


0 


CH r 


V 

CH 2 


CHzCHrV^ 


^OCH 2 CH 2 OMe 
CH 2 




^pCH 2 COOH 
CH 2 


CH 2 CH 2 ^^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



198 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Fonnula Xld 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe . 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


5 


2 

CH 2 


0 


o 


6 


rV Me 

V 

CH 2 


o r\ 

CH 2 CH2^0T^ 


^JOCH 2 CH 2 OM3 

V 

CH 2 


CH 2 CH£^NHMe 


^DCHzCOOH 
CH 2 




CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



199 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Formula Xle 



R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et - 


CI 


Et 


Br 


6 




0 


0 


CHo- 

6 


CH 2 


CHzCHi^CJ^ 


U 
CH 2 


CHaCHf^lMHMe 


^,OCH 2 COOH 
CH 2 


O 

CHzCHz^-NMez 


H J£> 

CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 



200 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCTYUS00/21742 



Table lOf 



11c2 




11c1 



Formula Xlf 



R 11d 


R 11c2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


5 


ori2 


0 


O 


u 


V 




^OCH 2 CH 2 OMe 
CH 2 


o 

CH 2 CH^NHMe 


^jOCH 2 COOH 
CH 2 


CHzCHf^NMez 


my 

CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



201 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lOg 



11c2 




11c1 



R 11C1 


R 11c2 


R 11c1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H : 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 




cT 

CH 2 




0 


0 


CH2 


CH 2 CH 2 Ar^/ 


^OCH 2 CH 2 OMe 


0 

CH2CH21M HMe 


^QCHaCOOH 

v 

CH 2 


0 

CH 2 CH2^NMe 2 


CH 2 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



202 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lOh 
S0 2 NH 2 ^ y R , 




11c1 



Formula XDi 



R 11C1 


R 11C2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


a 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


CH 2 


0 


0 


0 


CH 2 


cH 2 CH2^cy^ 


^pCH 2 CH 2 OMe 
CH 2 


CH 2 CH2^NHMe 


^JOCH 2 COOH 
CH 2 


0 

CH 2 CH2^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2. 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


' S02Me 


CI 



203 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lOi 
H 



S0 2 NH 



11c2 




11c1 



Formula Xli 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et • 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


v 

CHo 


0 


0 


0 


CH 2 


CHzCHf^XT^ 


^pCH 2 CH 2 OMe 
CH 2 


CH 2 CH2^SiHMe 


^ s%s OCH 2 COOH 
CH 2 


0 

CHzCHf^NMea 




0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 



204 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lOj 




11c1 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F. 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


cT 

CH 2 


0 


0 


CHz- 

6 


cf Me 

CH 2 


O r-\ 

CH 2 CH2^Xr^/ 


^OCH 2 CH 2 OMe 

V 

CH 2 


CH 2 CH^NHMe 


^yOCH 2 COOH 
CH 2 


CH 2 CH2^NMe2 




OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


a 



205 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Y L 



Formula XDc 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


. F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Ft 

CA 






br 


6 




0 


0 


CH r 

0 


Qf° Me 

CH 2 


CHaCHfXr^ 


^OCH 2 CH 2 OMe 
CH 2 


o 

CHgCHf^TMHMe 


nru rnnw 

V 

CH 2 


0 

CHaCHf^SMMez 


6h 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 



206 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table 10© 




Formula XI(1) 



R 11C1 


R 11C2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


CI 


pi 


fct 




6 


CH 2 


0 


0 


CH2- 

0 


CH 2 


CH 2 CHfU^ / 


^J0CH 2 CH 2 OMe 
CH 2 


CHgCHi^NHMe 


CH 2 


0 

CH 2 CH2^NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



Formula Xlm 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 




PI 

wi 


til 




6 


cf" 

CH 2 


0 


0 


0 


CH 2 




^OCH 2 CH 2 OMe 
CH 2 


o 

CH 2 CHf^NHMe 


CH 2 


CHzCHf^NMez 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


* 

H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




11c1 



R 1101 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


C) 


-OH 


Me 


Et 


CI 


Et 


Br 


6 




0 


0 


6 


CH 2 


CHaCHfTNj^ 


^OCH 2 CH 2 OMe 
CH 2 




^<OCH 2 COOH 
CH 2 


CH 2 CH2^NMe2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table lOo 




11C1 



R 11C1 


R 11c2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH ! 


Me 


Et 


CI 


' Et ' 


Br 


U 


CH ? 


U 




I 


CH 2 


CHaCHaAy^ 


^ DCH 2 CH 2 OMe 
CH 2 


O 

CHaCHf^NHMe 


^JOCH 2 COOH 
CH 2 


O 

CH 2 CH 2 ^SMMe 2 


H 52 N 

CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lOp 




11c1 



R 11C1 


R 11c2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


br 


Me 


F 


l 1 

n 


H 


CI 


Et 


H 


Me 


CI 


-On 




Et 


CI 


Et 


Br 


0 


CH 2 


0 


0 


CH2- 

ifS 

u 


cT 

CH 2 




^J0CH 2 CH 2 OMe 

CT 

T 
CH 2 


0 

CH 2 CHf^SlHMe 


^ DCHoCOOH 

y 

CH 2 


0 

CHzCHz^^^NMejj 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table lOq 
SOoNHo HN^\^NH-CH 3 




11d 



Fonnula Xlq 



Y — L 



R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


. F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br . 


6 




0 


0 


U 


V 

CH 2 


9 r\ 

CH 2 CHr s XT^/ 


^OCH 2 CH 2 OMe 
CH 2 


CHzCHf^NHMe 


^<OCH 2 COOH 
CH 2 


o 

CH 2 CHr^-NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


a 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 11 

;0 2 NH2/\ R 11c2 R 11c1 



Formula XII 



R 11C1 


R 11c2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


CH 2 


0 


0 


0 


CH 2 


O / — i 
CHaCHf^XT^ 


^OCH 2 CH 2 OMe 

6h 2 


CH 2 CH 2 ^NHMe 


^£>CH 2 COOH 
CH 2 


O 

CH 2 CH2^NMe2 




OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



P 11C2 




Formula XIa 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


ci 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


^JOH 


0 


O 


CH2- 

6 


rY Me 

V 

CH 2 


0 r-\ 

cHzCHrScr^ 


^OCH 2 CH 2 OMe 
CH 2 


o 

CH 2 CH2^NHMe 


^DCH 2 COOH 

6h 2 


0 

CHgCHf^NMez 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lib 

?o 2 nh 2 f== y < Y 0 ^ 1C2 R 11C1 



Formula Xlb 



R 11C1 


R 11C2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


o/vr 

6 


9f 

CH 2 


0 


0 


9H2- 

0 


o° Me 

CH 2 


0 r~\ 
CHzCHf^A^ 


pOCH 2 CH 2 OMe 
CH 2 


0 

CHzCHz^SlHMe 


^OCH 2 COOH 

6h 2 


O 

CHzClVSlMez 


My 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H« 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


a 
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WO 01/012600 



PCT/US00/21742 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lid 




R 11C1 


R 11c2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


tt 




Et 


br 


*uvr 

6 


CH 2 


0 


0 


0 


CH 2 




^<OCH 2 CH 2 OMe 
CH 2 


0 

CHzCHfSiHMe 


^OCH 2 COOH 
CH 2 


o 

CH 2 CH2^SiMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me ■ 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table lie 

11c1 



Formula Xlle 



R 11C1 


R 11C2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


bt 




Et * 


Br 


6 


CH 2 


0 


0 


CH 2 - 

0 


g° Me 

CH 2 




^OCH 2 CH 2 OMe 

|fjf 

CH 2 




^JOCH 2 COOH 


o 

CH 2 CH2^SlMe 2 




O 

CHzCHf^SaHMe 


6h 2 


CH 2 


OCH2Ph 


H 


-NH2 


H I 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table llf 

SQ 2 NH 2 /"""V. Q R 1ld2 ' r11ci 



Formula XDf 



R 11C1 


R 11C2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


tl 




ct 


n- 
Df 


6 


CH 2 


0 


0 


CH r 

u 


CH 2 


? n 

CHzCHz^CT^ 


^,OCH 2 CH 2 OMe 
CH 2 


O 

CHzCH^NHMe 


^OCH 2 COOH 
CH 2 


0 

C^CHf^SjM^ 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table llg 




Y — L 



Formula XCtg 



R 11C1 


R 11C2 


R 1.1C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me ! 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


9f 


0 


0 


CH r 

u 


CH 2 


0 r-\ 
CHzCHiAr^/ 


^OCH 2 CH 2 OMe 
CH 2 


O 

CHzCH^NHMe 


_PCH 2 C00H 
CH 2 


O 

CH 2 CH2^S4Me 2 


CH2 


OCH2Ph 


H 


-NH2 • 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 




Formula XHh 



R 11C1 


R 11c2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


X 

V/II2 


0 


0 


U 


rf Me 

V 

CH 2 


O r-\ 
CH 2 CH2^Xr^ 


^OCH 2 CH 2 OMe 
CH 2 


? 

CH 2 CH 2 NHMe 


^OCH 2 COOH 
CH 2 


CHzCHf^NMez 


Hp, 
CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table Hi 

so 2 



Formula Xlli 



R 11C1 


R 11C2 


R 11C1 


R 1 " 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Ft 


Br 


6 


V 

CH 2 


0 


0 


CH r 

u 


CT 

CH 2 


CHzCHf^CT^ 


pDCH 2 CH 2 OMe 
CH 2 


CH 2 CH 2 ^NHMe 


^DCH 2 COOH 
CH 2 


o 

CHaCHa^SlMea 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCTAJSOO/21742 




R 11C1 


R 11c2 


R 11C1 


D 11c2 
R 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


CH 2 


0 


O 




pr° Me 

CH 2 


Q y 


^DCH 2 CH 2 OMe 

v 

CH 2 


CH 2 CH 2 '%JHMe 


^j° CH 2COOH 


o 

CHzCHf^SlMez 




CH 2 


CH 2 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table Ilk 




Y — L 

Fonnula Xllk 



R 11C1 


R 11c2 


R 11C1 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


6 


Cr 


O 


0 


6 


V 

CH 2 


O /— \ 
CHaCHaAr^/ 


^OCHzCHgOMe 

V 

CH 2 


o 

CHzClVSviHMe 


^OCH 2 COOH 

6h 2 


O 

CH 2 ClVSMMe2 


CH2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Table 11(1) 

R^c2r 11c1 

-9-. 



Formula X13(l) 



R 11C1 


R 11C2 


R11C1 


R 11c2 


H 


H 


OMe 


H 


Mo 


Mo 


V»/IVifcJ 


Me 


Br 


Me 


F 


H 


H 

1 1 


CI 


CI 


H 
n 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


O 






CH 2 


CHjjCHf^a^^ 


^OCH 2 CH 2 OMe 
CH 2 


O 

CH 2 CH 2 A NHMe 


^JOCH 2 COOH 
CH 2 


CH 2 CH2^NMe2 


^> 

CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


. Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 




WO 01/012600 



PCT/US00/21742 




Formula XTftn 



R 11d 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


or 


Me 


F 


H 


H 


a 


Et 


H 






-OH 


Me 


Et 


CI 


Et 


Br 


6 


CH 2 


o 


O 


ft 

u 


CH 2 


0 i— V 
CH 2 CH 2 u ^ 


/^DCH 2 CH 2 OMe 

CT 

CH 2 


CHzCHi^NHMe 


^OChfeCOOH 
CH 2 


CH 2 CH2^NMe2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table lln 




Formula XHn Y — L 



R 11C1 


R 11C2 


R 11d 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


fcl 




Et - 


Dm 

Br 




CH 2 


0 


0 


0 


CH 2 


CH 2 CH2^Cr^ 


^OCH 2 CH 2 OMe 

6h 2 


O 

CHzCH^HMe 


^OCH 2 COOH 
CH 2 


CH 2 CHf* N NMe 2 


CH 2 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H, 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




R 11rf 


R 11C2 


R 11d 


R 11c2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Rr 


Me 


F 


H 

n 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


Et 


CI 


Et 


Br 


0 


CH 2 


0 


U 




cT 

CH 2 


un 2 L»n 2 \J 


p<OCH 2 CH 2 OMe 


0 

CH 2 CH 2 - A NHMe 


CH 2 


CHjjCHi^NMez 


2P" 


OCH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 

Table lip 




R 11C1 


R 11C2 




R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F ■ 


H 


H 


a 


Et 


H 


Me 


CI 


-OH 


Me 


bt 




Et 


Br 




CH 2 


0 


0 


0 


CH 2 


? n 

CHzCHzAx^/ 


^^OCHzCHzOMe 

Qj 

CH 2 


CH 2 CH^NHMe 


^jOCH 2 COOH 

6h 2 


CHzCHf^NMez 


CHz 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


S02Me 


CI 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




H— CH3 ^ 11c2 

R 1 q11c1 

O 



R 11C1 


R 11C2 


R 11C1 


R 11C2 


H 


H 


OMe 


H 


Me 


Me 


OMe 


Me 


Br 


Me 


F 


H 


H 


CI 


Et 


H 


Me 


CI 


-OH 


Me 


CI 






Or 

or 


6 


CH 2 


0 


0 


0 


c/ M8 

CH 2 


cHzCHrxr^ 


^OCH 2 CH 2 OMe 
CH 2 


CH 2 CHf^NHMe 


^J0CH 2 CO0H 
CH 2 


0 

CH 2 CH 2 ' J SjMe 2 


Hp, 
CH 2 


0CH2Ph 


H 


-NH2 


H 


OCH2CH20Me 


H 


H 


Et 


Me 


F 


Et 


F 


Me 


H 


Me 


Et 


S02Me 


H 


SQ2Me 


CI 
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Also preferred are compounds according to Tables 1 through Table llq, wherein 




the biphenylene portions of their formulae: 

are each replaced with the following ring structure: 



wherein each of the A and D ring portions are as follows: 



A 


D 


A 


D 






CH 2 NMe 2 

o- 


cr 


S0 2 NHMe 






-o- 


S0 2 NHBu(t) 

o- 






-o- 


S0 2 Me 

&- 




o- 


-O- 


CH 2 NH 2 

6- 






-0- 


CH 2 NHMe 
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SUBSTITUTE SHEET (RULE 26) 
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Even more preferred compounds are set forth in Tables 12-24, below. 

Table 12 




SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 14 
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SUBSTITUTE SHEET (RULE 26) 



PCT/US00/21742 



Table 16 
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SUBSTITUTE SHEET (RULE 26) 
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Table 17 




W 2 
NH 

wherein A — Q — is selected from the group consisting of: 
t-Bu ; O-t-Bu ; -(CH2Wamino ;OH ; 

.SO2-NH2 .SO r NH-alkyl 

o- &- --o- ■■ 

,SO r NH 2 ^SOyNH-alkvl 

carboxylic acid ester ; carboxamide ; 

/SO2-CH3 / / CH 2' NH 2 

d- = o- : 

,S02-CH 3 __/S02-CH 3 



OS 



and O ^ M-SO2- 
NH N — ' 
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SUBSTITUTE SHEET (RULE 26) 
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Table 18 
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SUBSTITUTE SHEET (RULE 26) 
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Table 19 
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SUBSTITUTE SHEET (RULE 26) 
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Table 20 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Table 21 
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SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 PCT/US00/21742 



Table 22 
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SUBSTITUTE SHEET (RULE 26) 
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SUBSTITUTE SHEET (RULE 26) 
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Table 24 
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SUBSTITUTE SHEET (RULE 26) 
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Table 25 
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>-G-J-Y-L J y-G-M-L 

O O 

Wherein: 

Q is a direct link, and A is a member selected from the group: 



S0 2 NH 2 ^^SQ 2 CH 3 




CH 3 

or Q is a -C(=NH)- group, and A is a member selected from the group: 

Q)n— (^Ji— cTAl— and 0 2 S^N— 
G is a direct link; 

J is a member selected from the group: 

Y-L is a member selected from the group: 

""Q -^0-CH 3 and . 

NH 2 >3I 



This invention also encompasses all pharmaceutically acceptable isomers, salts, 
hydrates and solvates of the compounds of formula I. In addition, the compounds of 
formula I can exist in various isomeric and tautomeric forms, and all such forms are meant 
to be included in the invention, along with pharmaceutically acceptable salts, hydrates and 
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solvates of such isomers and tautomers. 

The compounds of this invention may be isolated as the free acid or base or 
converted to salts of various inorganic and organic acids and bases. Such salts are within 
the scope of this invention. Non-toxic and physiologically compatible salts are particularly 
useful although other less desirable salts may have use in the processes of isolation and 
purification. 

A number of methods are useful for the preparation of the salts described above 
and are known to those skilled in the art For example, the free acid or free base form of a 
compound of one of the formulas above can be reacted with one or more molar equivalents 
of the desired acid or base in a solvent or solvent mixture in which the salt is insoluble, or 
in a solvent like water after which the solvent is removed by evaporation, distillation or 
freeze drying. Alternatively, the free acid or base form of the product may be passed over 
an ion exchange resin to form the desired salt or one salt form of the product may be 
converted to another using the same general .process. 

Prodrug periv^vos pf CfrngQwds 

This invention also encompasses prodrug derivatives of the compounds contained 
herein. The term "prodrug" refers to a pharmacologically inactive derivative of a parent 
drug molecule that requires biotransformation, either spontaneous or enzymatic, within the 
organism to release the active drug. Prodrugs are variations or derivatives of the 
compounds of this invention which have groups cleavable under metabolic conditions. 
Prodrugs become the compounds of the invention which are pharmaceutical^ active in 
vivo, when they undergo solvolysis under physiological conditions or undergo enzymatic 
degradation. Prodrug compounds of this invention may be called single, double, triple 
etc., depending on the number of biotransformation steps required to release the active 
drug within the organism, and indicating the number of functionalities present in a 
precursor-type form. Prodrug forms often offer advantages of solubility, tissue 
compatibility, or delayed release in the mammalian organism (see, Bundgard, Design of 
Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The Organic 
Chemistry of Drug Design and Drug Action, pp. 352-401, Academic Press, San Diego, 
CA, 1992). Prodrugs commonly known in the art include acid derivatives weU known to 
practitioners of the art, such as, for example, esters prepared by reaction of the parent acids 
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with a suitable alcohol, or amides prepared by reaction of the parent acid compound with 
an amine, or basic groups reacted to form an acylated base derivative. Moreover, the 
prodrug derivatives of this invention may be combined with other features herein taught to 
enhance bioavailability. 

As mentioned above, the compounds of this invention find utility as therapeutic 
agents for disease states in mammals which have disorders of coagulation such as in the 
treatment or prevention of unstable angina, refractory angina, myocardial infarction, 
transient ischemic attacks, thrombotic stroke, embolic stroke, disseminated intravascular 
coagulation including the treatment of septic shock, deep venous thrombosis in the 
prevention of pulmonary embolism or the treatment of xeocclusion or restenosis of 
reperfused coronary arteries. Further, these compounds are useful for the treatment or 
prophylaxis of those diseases which involve the production and/or action of factor 
Xa/prothrombinase complex. This includes a number of thrombotic and prothxombotic 
states in which the coagulation cascade is activated which include but are not limited to, 
deep venous thrombosis, pulmonary embolism, myocardial infarction, stroke, 
thromboembolic complications of surgery and peripheral arterial occlusion. 

Accordingly, a method for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprises administering to the mammal a 
therapeutically effective amount of a compound of this invention. In addition to the 
disease states noted above, other diseases treatable or preventable by the administration of 
compounds of this invention include, without limitation, occlusive coronary thrombus 
formation resulting from either thrombolytic therapy or percutaneous transluminal 
coronary angioplasty, thrombus formation in the venous vasculature, disseminated 
intravascular coagulopathy, a condition wherein there is rapid consumption of coagulation 
factors and systemic coagulation which results in the formation of life-threatening thrombi 
occurring throughout the tnicrovasculature leading to widespread organ failure, 
hemorrhagic stroke, renal dialysis, blood oxygenation, and cardiac catheterization. 

The compounds of the invention also find utility in a method for inhibiting the 
coagulation of biological samples, (e.g. blood) which comprises the administration of a 
compound of the invention. 

The compounds of the present invention may also be used in combination with 
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other therapeutic or diagnostic agents. In certain preferred embodiments, the compounds 
of this invention may be coadministered along with other compounds typically prescribed 
for these conditions according to generally accepted medical practice such as anticoagulant 
agents, thrombolytic agents, or other antithrombotics, including platelet aggregation 
inhibitors, tissue plasminogen activators, urokinase, prourokinase, streptokinase, heparin, 
aspirin, or warfarin. The compounds of the present invention may act in a synergistic 
fashion to prevent reocclusion following a successful thrombolytic therapy and/or reduce 
the time to reperfusion. These compounds may also allow for reduced doses of the 
thrombolytic agents to be used and therefore minimize potential hemorrhagic side-effects. 
The compounds of this invention can be utilized in Wvq, ordinarily in mammals such as 
primates, (e.g. humans), sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. 

The biological properties of the compounds of the present invention can be readily 
characterized by methods that are well known in the art, for example by the in vitro 
protease activity assays and in vivo studies to evaluate antithrombotic efficacy, and effects 
on hemostasis and hematological parameters, such as are illustrated in the examples. 

Diagnostic applications of the compounds of this invention will typically utilize 
formulations in the form of solutions or suspensions. In the management of thrombotic 
disorders the compounds of this invention may be utilized in compositions such as tablets, 
capsules or elixirs for oral administration, suppositories, sterile solutions or suspensions or 
injectable administration, and the like, or incorporated into shaped articles. Subjects in 
need of treatment (typically mammalian) using the compounds of this invention can be 
administered dosages that will provide optimal efficacy. The dose and method of 
administration will vary from subject to subject and be dependent upon such factors as the 
type of mammal being treated, its sex, weight, diet, concurrent medication, overall clinical 
condition, the particular compounds employed, the specific use for which these 
compounds are employed, and other factors which those skilled in the medical arts will 
recognize. 

Formulations of the compounds of this invention are prepared for storage or 
administration by mrxin^ the compound having a desired degree of purity with 
physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in 
sustained release or timed release formulations. Acceptable carriers or diluents for 
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therapeutic use are well known in the pharmaceutical field, and are described, for example, 
in Remington's Pharmaceutical Sciences, Mack Publishing Co., (AJL Gennaro edit 
1985). Such materials are nontoxic to the recipients at the dosages and concentrations 
employed, and include buffers such as phosphate, citrate, acetate and other organic acid 
salts, antioxidants such as ascorbic acid, low molecular weight (less than about ten 
residues) peptides such as polyargmine, proteins, such as serum albumin, gelatin, or 
immunoglobulins, hydrophilic polymers such as polyvinylpyrrolidone, amino acids such 
as glycine, glutamic acid, aspartic acid, or arginine, monosaccharides, disaccharides, and 
other carbohydrates including cellulose or its derivatives, glucose, mannose or dextrins, 
chelating agents such as EDTA, sugar alcohols such as mannitol or sorbitol, counterfoils 
such as sodium and/or nonionic surfactants such as Tween, Pluronics or 
polyethyleneglycol 

Dosage formulations of the compounds of this invention to be used for therapeutic 
administration must be sterile. Sterility is readily accomplished by filtration through 
sterile membranes such as 0.2 micron membranes, or by other conventional methods. 
Formulations typically will be stored in lyophilized form or as an aqueous solution. The 
pH of the preparations of this invention typically will be 3-11, more preferably 5-9 and 
most preferably 7-8. It will be understood that use of certain of the foregoing excipients, 
carriers, or stabilizers will result in the formation of cyclic polypeptide salts. While the 
preferred route of administration is by injection, other methods of administration are also 
anticipated such as orally, intravenously (bohis and/or infusion), subcutaneously, 
intramuscularly, colonically, rectally, nasally, transdermally or intraperitoneally, 
employing a variety of dosage forms such as suppositories, implanted pellets or small 
cylinders, aerosols, oral dosage formulations and topical formulations such as ointments, 
drops and dermal patches. The compounds of this invention are desirably incorporated 
into shaped articles such as implants which may employ inert materials such as 
biodegradable polymers or synthetic silicones, for example, Silastic, silicone rubber or 
other polymers commercially available. 

The compounds of the invention may also be administered in the form of liposome 
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles and 
multilamellar vesicles. Liposomes can be formed from a variety of lipids, such as 
cholesterol, stearylamine or phosphatidylcholines. 
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The compounds of this invention may also be delivered by the use of antibodies, 
antibody fragments, growth factors, hormones, or other targeting moieties, to which the 
compound molecules are coupled. The compounds of this invention may also be coupled 
with suitable polymers as targetable drug carriers. Such polymers can include 
polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide-phenol, 
polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine substituted with 
palmitoyl residues. Furthermore, compounds of the invention may be coupled to a class of 
biodegradable polymers useful in achieving controlled release of a drug, for example 
polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic acid, 
polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals, 
polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block copolymers 
of hydrogels. Polymers and semipermeable polymer matrices may be formed into shaped 
articles, such as valves, stents, tubing, prostheses and the like. 

Therapeutic compound liquid formulations generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a < 
stopper pierceable by hypodermic injection needle. 

Therapeutically effective dosages may be determined by either in vitro or in vivo 
methods. For each particular compound of the present invention, individual 
determinations may be made to determine the optimal dosage required. The range of 
therapeutically effective dosages will be influenced by the route of administration, the 
therapeutic objectives and the condition of the patient For injection by hypodermic 
needle, it may be assumed the dosage is delivered into the body's fluids. For other routes 
of administration, the absorption efficiency must be individually determined for each 
compound by methods well known in pharmacology. Accordingly, it may be necessary 
for the therapist to titer the dosage and modify the route of administration as required to 
obtain the optimal therapeutic effect The determination of effective dosage levels, that is, 
the dosage levels necessary to achieve the desired result, will be readily determined by one 
skilled in the art Typically, applications of compound are commenced at lower dosage 
levels, with dosage levels being increased until the desired effect is achieved 

The compounds of the invention can be administered orally or parenterally in an 
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effective amount within the dosage range of about 0. 1 to 100 mg/kg, preferably about 0.5 
to 50 mg/kg and more preferably about 1 to 20 mg/kg on a regimen in a single or 2 to 4 
divided daily doses and/or continuous infusion. 

Typically, about 5 to 500 mg of a compound or mixture of compounds of this 
invention, as the free acid or base form or as a pharmaceutically acceptable salt, is 
compounded with a physiologically acceptable vehicle, carrier, excipient, binder, 
preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical practice. 
The amount of active ingredient in these compositions is such that a suitable dosage in the 
range indicated is obtained. 

Typical adjuvants which may be incorporated into tablets, capsules and the like are 
binders such as acacia, corn starch or gelatin, and excipients such as microcrystalline 
cellulose, disintegrating agents like com starch or alginic acid, lubricants such as 
magnesium stearate, sweetening agents such as sucrose or lactose, or flavoring agents. 
When a dosage form is a capsule, in addition to the above materials it may also contain 
liquid carriers such as water, saline, or a fatty oil. Other materials of various types may be 
used as coatings or as modifiers of the physical form of the dosage unit Sterile 
compositions for injection can be formulated according to conventional pharmaceutical 
practice. For example, dissolution or suspension of the active compound in a vehicle such 
as an oil or a synthetic fatty vehicle like ethyl oleate, or into a liposome may be desired. 
Buffers, preservatives, antioxidants and the like can be incorporated according to accepted 
pharmaceutical practice. 

Preparation of Compounds 

The compounds of the present invention may be synthesized by either solid or 
liquid phase methods described and referenced in standard textbooks, or by a combination 
of both methods. These methods are well known in the art See, Bodanszky, "The 
Principles of Peptide Synthesis", Hafher, et al. y Eds., Springer-Verlag, Berlin, 1984. 

Starting materials used in any of these methods are commercially available from 

chemical vendors such as Aldrich, Sigma, Nova Biochemicals, Bachem Biosciences, and 
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the like, or may be readily synthesized by known procedures. 

Reactions are carried out in standard laboratory glassware and reaction vessels 
under reaction conditions of standard temperature and pressure, except where otherwise 
indicated. 

During the synthesis of these compounds, the functional groups of the amino acid 
derivatives used in these methods are protected by blocking groups to prevent cross 
reaction during the coupling procedure. Examples of suitable blocking groups and their 
use are described in "The Peptides: Analysis, Synthesis, Biology", Academic Press, Vol. 3 
(Gross, et aL, Eds., 1981) and Vol. 9 (1987), the disclosures of which are incorporated 
herein by reference. 

Non-limiting exemplary synthesis schemes are outlined directly below, and 
specific steps are described in the Examples. The reaction products are isolated and 
purified by conventional methods, typically by solvent extraction into a compatible 
solvent The products may be further purified by column chromatography or other 
appropriate methods. 
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Scheme \ 



NH 2 2)(Boc)20/DMAP 



NHBoc 



1) H 2 /Pd/C 

2) triphosgene 



CH 3 0 



V Cbz 



Cbz 9 H 

, 1)CbzCt ch 3 o'Yyn^ o 

H 2)TFA ^N oc 



IJXCHaArCN 

CS2CO3/DMF 
2)UOH 



O H 



>=0 



1) NH 2 OH 

2) AC20/ 



Ar-CN 



3)H 2 /Pd/C 



>=o 

I NH 

^ NH 2 



RR'NH 
BOP 



O H 

R , RN J Sf^V N , 



W° NH 
^NH 2 



252 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 




253 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Scheme 3 
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Scheme 4 
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Scheme 5 
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Scheme 7 



OzNH'Bu 




NHfeu 



+ HQ, 



.CN 



BOP/DIEA 



DMF 




0 ^r)-cn 



1) HCI(g) 
CH 3 OH 

2) NH 4 OAc7heaf 

3) TFA 



0 2 NH 2 




H2 



257 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Scheme 8 




258 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



Scheme 9 
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Scheme 10 
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Scheme 11 
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Scheme 12 
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Scheme 13 
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Scheme 14 
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Scheme IS 
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Scheme 16 
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The compounds of this invention may be isolated as the free acid or base or 
converted to salts of various inorganic and organic acids and bases. Such salts are within 
the scope of this invention. Non-toxic and physiologically compatible salts are particularly 
useful although other less desirable salts may have use in the processes of isolation and 
purification. 

A number of methods are useful for the preparation of the salts described above 
and are known to those skilled in the art For example, reaction of the free acid or free 
base form of a compound of the structures recited above with one or more molar 
equivalents of the desired acid or base in a solvent or solvent mixture in which the salt is 
insoluble, or in a solvent like water after which the solvent is removed by evaporation, 
distillation or freeze drying. Alternatively, the free acid or base form of the product may 
be passed over an ion exchange resin to form the desired salt or one salt form of the 
product may be converted to another using the same general process. 

Diagnostic applications of the compounds of this invention will typically utilize 
formulations such as solution or suspension. In the management of thrombotic disorders 
the compounds of this invention may be utilized in compositions such as tablets, capsules 
or elixirs for oral administration, suppositories, sterile solutions or suspensions or 
injectable administration, and the like, or incorporated into shaped articles. Subjects in 
need of treatment (typically mammalian) using the compounds of this invention can be 
administered dosages that will provide optimal efficacy. The dose and method of 
administration will vary from subject to subject and be dependent upon such factors as the 
type of mammal being treated, its sex, weight, diet, concurrent medication, overall clinical 
condition, the particular compounds employed, the specific use for which these 
compounds are employed, and other factors which those skilled in the medical arts will 
recognize. 
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Formulations of the compounds of this invention are prepared for storage or 
administration by mixing the compound having a desired degree of purity with 
physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in 
sustained release or timed release formulations. Acceptable carriers or diluents for 
therapeutic use are well known in the pharmaceutical field, and are described, for example, 
in Remington 's Pharmaceutical Sciences, Mack Publishing Co., (AJL Gennaro edit 
1985). Such materials are nontoxic to the recipients at the dosages and concentrations 
employed, and include buffers such as phosphate, citrate, acetate and other organic acid 
salts, antioxidants such as ascorbic acid, low molecular weight (less than about ten 
residues) peptides such as polyarginine, proteins, such as serum albumin, gelatin, or 
immunoglobulins, hydrophilic polymers such as polyvinylpyrrolidinone, amino acids such 
as glycine, glutamic acid, aspartic acid, or arginine, monosaccharides, disaccharides, and 
other carbohydrates including cellulose or its derivatives, glucose, mannose or dextrins, 
chelating agents such as EDTA, sugar alcohols such as mannitol or sorbitol, counterfoils 
such as sodium and/or nonionic surfactants such as Tween, Pluronics or 
polyethyleneglycol. 

Dosage formulations of the compounds of this invention to be used for therapeutic 

administration must be sterile. Sterility is readily accomplished by filtration through 

sterile membranes such as 0.2 micron membranes, or by other conventional methods. 

Formulations typically will be stored in lyophilized form or as an aqueous solution. The 

pH of the preparations of this invention typically will be between 3 and 11, more 

preferably from 5 to 9 and most preferably from 7 to 8. It will be understood that use of 

certain of the foregoing excipients, carriers, or stabilizers will result in the formation of 

cyclic polypeptide salts. While the preferred route of administration is by injection, other 

methods of administration are also anticipated such as intravenously (bolus and/or 

infusion), subcutaneousty, intramuscularly, colonically, rectally, nasally or 

mtraperitoneaUy, employing a variety of dosage forms such as suppositories, implanted 

pellets or small cylinders, aerosols* oral dosage formulations and topical formulations such 
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as ointments, drops and dermal patches. The compounds of this invention are desirably 
incorporated into shaped articles such as implants which may employ inert materials such 
as biodegradable polymers or synthetic silicones, for example, Silastic, silicone rubber or 
other polymers commercially available. 

The compounds of this invention may also be administered in the form of liposome 
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles and 
multilamellar vesicles. Liposomes can be formed from a variety of lipids, such as 
cholesterol, stearylamine or phosphatidylcholines. 

The compounds of this invention may also be delivered by the use of antibodies, 
antibody fragments, growth factors, hormones, or other targeting moieties, to which the 
compound molecules are coupled The compounds of this invention may also be coupled 
with suitable polymers as targetable drug carriers. Such polymers can include 
polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide-phenol, 
polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine substituted with 
pahnitoyl residues. Furthermore, the factor Xa inhibitors of this invention may be coupled 
to a class of biodegradable polymers useful in achieving controlled release of a drug, for 
example polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic acid, 
polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals, 
polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block copolymers 
ofhydrogels. Polymers and semipermeable polymer matrices may be formed into shaped 
articles, such as valves, stents, tubing, prostheses and the like. 

Therapeutic compound liquid formulations generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by hypodermic injection needle. 

Therapeutically effective dosages may be determined by either in vitro or in vivo 

methods. For each particular compound of the present invention, individual 

determinations may be made to determine the optimal dosage required. The range of 
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therapeutically effective dosages will naturally be influenced by the route of 
administration, the therapeutic objectives, and the condition of the patient For injection 
by hypodermic needle, it may be assumed the dosage is delivered into the body's fluids. 
For other routes of administration, the absorption efficiency must be individually 
determined for each inhibitor by methods well known in pharmacology. Accordingly, it 
may be necessary for the therapist to titer the dosage and modify the route of 
administration as required to obtain the optimal therapeutic effect. The determination of 
effective dosage levels, that is, the dosage levels necessary to achieve the desired result, 
will be within the ambit of one skilled in the art Typically, applications of compound are 
commenced at lower dosage levels, with dosage levels being increased until the desired 
effect is achieved. 1 

A typical dosage might range from about 0.001 mg/kg to about 1000 mg/kg, 
preferably from about 0.01 mg/kg to about 100 mg/kg, and more preferably from about 
0.10 mg/kg to about 20 mg/kg. Advantageously, the compounds of this invention may be 
administered several times daily, and other dosage regimens may also be useful. 

Typically, about 0.5 to 500 mg of a compound or mixture of compounds of this 
invention, as the free acid or base form or as a pharmaceutical^ acceptable salt, is 
compounded with a physiologically acceptable vehicle, carrier, excipient, binder, 
preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical practice. 
The amount of active ingredient in these compositions is such that a suitable dosage in die 
range indicated is obtained. 

Typical adjuvants which may be incorporated into tablets, capsules and the like are 

a binder such as acacia, corn starch or gelatin, and excipient such as microcrystalline 

cellulose, a disintegrating agent like corn starch or alginic acid, a lubricant such as 

magnesium stearate, a sweetening agent such as sucrose or lactose, or a flavoring agent 

When a dosage form is a capsule, in addition to the above materials it may also contain a 

liquid carrier such as water, saline, a fatty oil Other materials of various types may be 
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used as coalings or as modifiers of tile physical form of the dosage unit Sterile 
compositions for injection can be formulated according to conventional pharmaceutical 
practice. For example, dissolution or suspension of the active compound in a vehicle such 
as an oil or a synthetic fatty vehicle like ethyl oleate, or into a liposome may be desired 
Buffers, preservatives, antioxidants and the like can be incorporated according to accepted 
pharmaceutical practice. 

In practicing the methods of this invention, the compounds of this invention may 
» be used alone or in combination, or in combination with other therapeutic or diagnostic 

agents. In certain preferred embodiments, the compounds of this inventions may be 
coadministered along with other compounds typically prescribed for these conditions 
according to generally accepted medical practice, such as anticoagulant agents, 
thrombolytic agents, or other antithrombotics, including platelet aggregation inhibitors, 
tissue plasminogen activators, urokinase, prourokinase, streptokinase, heparin, aspirin, or 
warfarin. The compounds of this invention can be utilized in vivo, ordinarily in mammals 
such as primates, such as humans, sheep, horses, cattle, pigs, dogs, cats, rats and mice, or 
in vitro. 

The preferred compounds of the present invention are characterized by their ability 
to inhibit thrombus formation with acceptable effects on classical measures of coagulation 
parameters, platelets and platelet function, and acceptable levels of bleeding complications 
associated with their use. Conditions characterized by undesired thrombosis would 
include those involving the arterial and venous vasculature. 

With respect to the coronary arterial vasculature, abnormal thrombus formation 
characterizes the rupture of an established atherosclerotic plaque which is the major cause 
of acute myocardial infarction and unstable angina, as well as also characterizing the 
occlusive coronary thrombus formation resulting from either thrombolytic therapy or 
percutaneous transluminal coronary angioplasty (PTCA). 
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With respect to the venous vasculature, abnormal thrombus formation characterizes 
the condition observed in patients undergoing major surgery in the lower extremities or the 
abdominal area who often suffer from thrombus formation in the venous vasculature 
resulting in reduced blood flow to the affected extremity and a predisposition to pulmonary 
embolism. Abnormal thrombus formation further characterizes disseminated intravascular 
coagulopathy commonly occurs within both vascular systems during septic shock, certain 
viral infections and cancer, a condition wherein there is rapid consumption of coagulation 
factors and systemic coagulation which results in the formation of life-threatening thrombi 
occurring throughout the microvasculature leading to widespread organ failure. 

The compounds of this present invention, selected and used as disclosed herein, are 
believed to be useful for preventing or treating a condition characterized by undesired 
thrombosis, such as (a) the treatment or prevention of any thrombotically mediated acute 
coronary syndrome including myocardial infarction, unstable angina, refractory angina, 
occlusive coronary thrombus occurring post-thrombolytic therapy or post-coronary 
angioplasty, (b) the treatment or prevention of any thrombotically mediated 
cerebrovascular syndrome including embolic stroke, thrombotic stroke or transient 
ischemic attacks, (c) the treatment or prevention of any thrombotic syndrome occurring in 
the venous system including deep venous thrombosis or. pulmonary embolus occurring 
either spontaneously or in the setting of malignancy, surgery or trauma, (d) the treatment 
or prevention of any coagulopathy including disseminated intravascular coagulation 
(including the setting of septic shock or other infection, surgery, pregnancy, trauma or 
malignancy and whether associated with multi-organ failure or not), thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, or thrombotic disease associated 
with heparin induced thrombocytopenia, (e) the treatment or prevention of thrombotic 
complications associated with extracorporeal circulation (e.g. renal dialysis, 
cardiopulmonary bypass or other oxygenation procedure, plasmapheresis), (f) the 
treatment or prevention of thrombotic complications associated with instrumentation (e.g. 
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cardiac or other intravascular catheterization, infra-aortic balloon pump, coronary stent or 
cardiac valve), and (g) those involved with the fitting of prosthetic devices. 

Anticoagulant therapy is also useful to prevent coagulation of stored whole blood 
and to prevent coagulation in other biological samples for testing or storage. Thus the 
compounds of this invention can be added to or contacted with any medium containing or 
suspected to contain factor Xa and in which it is desired that blood coagulation be 
inhibited, e.g., when contacting the mammal's blood with material such as vascular grafts, 
stents, orthopedic prostheses, cardiac stents, valves and prostheses, extra corporeal 
circulation systems and the like. 

Without further description, it is believed that one of ordinary skill in the art can, 
using the preceding description and the following illustrative examples, make and utilize 
the compounds of the present invention and practice the claimed methods. The following 
working examples therefore, specifically point out preferred embodiments of the present 
invention, and are not to be construed as limiting in any way the remainder of the 
disclosure. 
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EXAMPLES 



Example 1 



CH 3 0' 




NHBoc 



NO z 



Part 1. Into a chilled suspension of 4-amino-3-nitrobenzoic acid (3.6 g, 20 mmol) in dry 
methanol (45 mL) was bubbled gaseous HC1 for 10 min. The yellow suspension was 
stirred at room temperature for 2 days. The reaction mixture was filtered, washed with 
cold methanol and dried under high vacuum to give the HC1 salt of methyl 4-amino-3- 
nitrobenzoate (3.25 g, 70%) as a yellow solid. 

Part 2. To a chilled suspension of methyl 4-amino-3-nitrobenzoate (2.56 g, 11 mmol) and 
4Hiimethylaminopyridine (68 mg, 0.56 mmol) in CH2CI2 (40 mL) and N,N-diisopropyl- 
ethylamine (1.9 mL, 1 1 mmol) was added a solution of di-tert-butyldicarbonate (2.2 g, 10 
mmol) in CH2CI2 (20 mL) dropwise over 20 min. The suspension was stirred at room 
temperature for 2 hours. Another solution of di-tert-butyldicarbonate (1.2 g, 5.5 mmol) in 
CH2CI2 (10 mL) was added, and the resulting solution was stirred for another hour. The 
reaction was then concentrated, diluted with ethyl acetate, washed with 5% citric acid, 
water and brine, dried over sodium sulfate and concentrated in vacuo. The residue was 
purified by silica gel chromatography using 5% ethyl acetate in CH2CI2 as eluent to yield 
methyl 4-[(t^-butoxy)caibonylamino]-3-mtrobenzoate (2.4 g, 74%). *H NMR (CDC1 3 ) 8: 



1.54 (s, 9H); 3.93 (s, 3H); 8.19-8.22 (d, 1H); 8.66-8.68 (d, 1H); 8.86 (s, 1H); 9.87 (s, 1H). 



Part 1. To a solution of methyl 4-[(tert-butoxy)caibonj4amino]-3-nitrobenzoate (0.44 g, 
1.5 mmol) in methanol (2 mL), ethyl acetate (3 mL) and triethylamine (0.21 mL, 1.5 



Example 2 
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mmol) was added 10% Pd on carbon (159 mg, 0.15 mmol). The reaction mixture was 
hydrogenated under 1 atm H 2 for 3.5 hours, filtered, and concentrated in vacuo to yield 
methyl 3-ainino^[(tert-butoxy(^rfx)nyl)ainino]benzoate (0.40 g, 99%) as a white solid. 
ES-MS (M+H-C4H8) + = 21 1.1. 

Part 2. To a chilled solution of methyl 3-amino^[(tert«butoxy)carbonylamino]benzoate 
(0.40 g, 1.5 mmol) in CH2CI2 (10 mL) and triethylamine (0.21 mL, 1.5 mmol) was added a 
solution of triphosgene (161 mg, 0.54 mmol) in CH2CI2 (6 mL) over 5 min. The reaction 
was stirred at room temperature for 2 hr, diluted with CH2CI2, washed with water and 
brine, dried over sodium sulfate and concentrated in vacuo. The crude product was 
purified by silica gel chromatography using 50% ethyl acetate in CEfeCfe as eluent to give 
methyl l-[(tert-butyl)oxycarbonyl]-2-oxo-(3f^ (0.27 g, 

61%). 

'HNMR (CDC1 3 ) 6: 1.68 (s, 9H); 3.91 (s, 3H); 7.73 (s, 1H); 7.79-7.81 (d, 1H); 7.85-7.87 
(dd, 1H); 8.9 (s, 1H). ES-MS (M+HO^Ig)* =237.1. 

Example 3 




Part 1. To a chilled solution of methyl l-[(tert-butyl)oxycarbonyl]-2-oxo-(3H>- 

benzimidazole-5-caiboxylate (0.37 g, 1.28 mmol) in CH 2 C1 2 (8 mL) and NJN- 

< 

dnsopropylethylamine (0.23 mL, 1.3 mmol) was added a solution of benzyl chloroformate 
(0.208 mL, 1 .46 mmol) in CH2CI2 (2 mL). The reaction was stirred at room temperature 
for 2.5 hr, diluted with ethyl acetate, washed with water and brine, dried over sodium 
sulfate and concentrated in vacuo. This residue was dissolved in CH 2 C1 2 (9 mL) and 
treated with neat triftuoroacetic acid (2 mL) at 0 °C for 40 min, diluted with ethyl acetate, 
washed with 5% NaHCCh, water and brine, dried over sodium sulfate and concentrated to 
yield methyl 2-oxo-3-{benzyloxycaibonylH3H^ (0.37 g, 

89%) as an off-white solid. l H NMR (CDCI3) 6: 3.51 (s, 3H); 5.14 (s, 2H); 6.67-6.69 (d, 
1H); 6.97-7.06 (m, 5H); 7.17-7.18 (d, 1H); 7.51-7 J3 (d, 1H); 8.07 (s, 1H). ES-MS 
(M+Na) + =349.0. 
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Example 4 




To a chilled solution of methyl 2nDxo-3-(benzyloxycaib,onylH3H)-be 
carboxylate (1 10 mg, 0.337 mmol) in DMF (3 mL) was added cesium carbonate (0.275g, 
0.84 mmol) followed by 7^romomethyl)naphthalene-2^aAonitrile (108 mg, 0.44 mmol). 
i The reaction was stirred at room temperature for 1 .5 hours, diluted with ethyl acetate, 

washed with water and brine, dried over sodium sulfate and concentrated in vacuo. This 
residue was redissolved in methanol (4 mL), CH 3 CN (3 mL) and IN LiOH (0.7 mL). The 
reaction mixture was stirred for 1 hour, acidified with IN HC1 (0.7 mL), filtered and dried 
to yield methyl l-[(7^yano(2-naphthyl))metty 
(84 mg, 70%) as a white solid. ES-MS (M+H) + ==358.1. 

To a suspension of methyl l-[(7^yano-2-n^hthyl)methyl]-2K)xo^3H)-benzimidazole-5- 
carboxylate (82 mg, 0.23 mmol) in CH 3 CN (2.5 mL) and methanol (2 mL) was added IN 
LiOH (2.3 mL, 10 eq.). The reaction mixture was stirred at room temperature for 3 days, 
acidified with IN HC1 (2.4 mL), filtered and dried to yield l-[(7-cyano-2- 
naphthyl)methyl]-2K>xo^3H)-ben7nmida7ole-S^aiboxylic acid (72 mg, 91%) as a white 
solid. , HNMR(CDCl3)6: 5.16 (s,2H); 6.77-6.79 (<UH); 7.50-7.54 (t, 2H); 7.62-7.64 
(dd,lH); 7.68 (s,lH); 7.72 (s, 1H); 7.78-7.84 (dd, 2Hj; 8.11 (s,lH); 10.8 (s, 1H). ES- 
MS (M+H) + =344.1. 

Example 5 




A solution of l^(7-cyano-2-naphthyI)methyl^^^ 

acid (70 mg, 0.20 mmol) and hydroxylamine hydrochloride (28 mg, 0.40 mmol) in dry 
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ethanol (4mL) andDIEA (0.11 mL, 0.61 mmol) was stirred at 55 []C for 8 hours. The 
reaction was concentrated in vacuo, and the resulting residue redissolved in glacial acetic 
acid(4mL). To this solution was added acetic anhydride (0.038 mL, 0.40 mmol). The 
reaction mixture was stirred at room temperature for 1 hr, followed by addition of 
methanol (3 mL) and 10% Pd on carbon (24 mg, 0.023 mmol). The mixture was 
hydrogenated under 1 atm H2 for 17 hours, filtered, and concentrated in vacuo. 
Purification on a Vydac Cig HPLC column yielded l-[(7-carboxamidino-2- 
naphthyl)methyl]-2^xo^3H)-ben^ acid (30 mg, 41%) as a white 

fluffy solid after lyophilization. *H NMR (DMSO-de) 5: 5.29 (s, 2H); 7.17-7.19 (d, 1H); 
7.56 (s, 1H); etc. ES-MS (M+H) + =36L1. 



To a suspension of 14(7-carboxamidino-2-naphfo^ 

caiboxyUc acid (7 mg, 0.019 mmol) and BOP reagent (10 mg, 0.023 mmol) in DMF (0.8 
mL) and N,N-diisopropylethylamine (10 :L, 0.057 mmol) was added neat pyrrolidine (2 
:L, 0.024 mmol). The resulting solution was stared at room temperature under argon for 4 
hours. The reaction was concentrated and purified by HPLC to yield 7-{[2-oxo-5- 
(pyiroHdmyIraibonyI)-(3H)-benzimidazofy (6 mg, 

75%) as a white fluffy solid after lyophilization. ES-MS (M+H) + =414.1. 



Example 6 




Example 7 
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Using a method similar method to that used in Example 6, 1 -[(7-caiboxamidino-2- 
naphthyl))me1hyl]-2-oxo-(3H^ was synthesized from the 

caiboxylic acid via a BOP coupling with ammonium hydroxide. ES-MS (M+H) + =360. 1 . 

E x am p le 8 




Using a method similar to that used in Example 6, 7- {[5-(N~methylcarbamoyl)-2-oxo- 
(3H)-benzimidazolyl]methyl} naphthalene-2-carboxamidine was synthesized from the 
caiboxylic acid via a BOP coupling with methylamine. 'ES-MS (M+H) + =374.1. 

Example? 




Using a method similar to that used in Example 6, 7-{[5-(N > N-dimethylcaibamoyl>-2-oxo- 
(3HH>enzimidazolyl]methyl)naphthalene-2-car^ was synthesized from the 

caiboxylic acid via a BOP coupling with dimethylamine. ES-MS (M+H) + =388.L 

« 

Example? 1 0 




NH 

Using a method similar to that used in Example 6, 3-{3-[2-oxo-5-(pyrroKdinylcart)onyl> 
(3H>benzimidazolyripropoxy)b was synthesized by alkylation with 3-(3- 
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bromopropoxy)benzenecaibonitrile, saponification, BOP coupling with pyrrolidine, and 
hydroxylamine method for conversion of nitrite to amidine. ES-MS (M+H) + =*K)8.1. 

Example 11 




Using a method similar to that used in Example 6, 3-(2-methyl-5- {[2-oxo-5- 
(pyrrohdinylcari)onylH3H)-benzimidazolyO was 
synthesized by alkylation with 3-[5-(chloromethyl)-2-methyl-l,3-thiazol-4- 
yljbenzenecarbonitrile, saponification, BOP coupling with pyrrolidine, and hydroxylamine 
method for conversion of nitrile to amidine. ES-MS (M+H) + =461.0. 

Example 12 




Using a method similar to that used in Example 6, l-ethyl-2- {[2-oxo-5-(pyrrolidinyl- 
caibonylH3H)-benzimidazolyl)]m was synthesized by 

alkylation with 2^cUommethyl)-l-ethylindole-6-caibonitrile, saponification, BOP 
coupling with pyrrolidine, and hydroxylamine method for conversion of nitrile to amidine. 
ES-MS (M+H) + =431.1. 

Example \3 
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Part 1. To a solution of 2ff4 ABenzoxazto-3(4fl)-one (1.86 g, 12.5 mmol, 1.0 equiv) in 
25 mL of CHC1 3 at 0 °C was added Br2 (2.0 g, 1 .0 equiv) dropwise. After stirring at room 
temperature overnight, the solvent was evaporated and the residue was recrystallized from 
EtOH/H 2 0 to give the product in 95% yield LRMS found for CgHyBrNOz (M+H) + : 227.9. 

Part 2. A solution of the product from Part 1 (103 mg, 0.4 mmol, 1.0 equiv), 2-(t- 
butylaminosulfonyl)phenyIboronic acid (91.2 mg, 1.0 equiv), PdCl2(dppf) (32.6 mg, 0.1 
equiv), and triethylamine (279 :L, 5.0 equiv) in 10 mL of DME was degassed with argon 
for 15 mm, then heated to reflux overnight After cooling to room temperature, the mixture 
was diluted with ethyl acetate, washed with water, dried over MgS0 4 , and concentrated. 
Flash chromatography on silica gel gave the product in 21% yield LRMS found for 
C18H21N2O4S (M+H) + : 361.1. 

Part 3: A solution of the product from Part 2 (36 mg, 0.1 mmol, 1.0 equiv) in 2 mL of 
DMF was treated with 2-hromomethyl-7-cyanonaphthalene (40 mg, 75%, 1.2 equiv) and 
CS2CO3 65 mg, 2 equiv) for 0.5k The mixture was diluted with ethyl acetate, washed with 
water and subjected to flash column chromatography on silica gel to give the desired 
product in 95% yield. LRMS found for C30H28N3O4S (M+H) + : 526.2. 

Step 4: The compound obtained in Step 3 (50 mg, 0. 1 mmol, 1 .0 equiv) was dissolved in 5 
mL of methanol The reaction mixture was cooled to 0 °C andlETCl gas was bubbled in 
until saturation, and the mixture was stirred at room temperature overnight The solvent 
was evaporated and the resulting residue was treated with ammonium acetate and 1 0 ml of 
methanol at reflux temperature for 2 hr. The solvent was removed at reduced pressure and 
the crude benzamidine was purified by HPLC (C18 reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN to give the desired salt in 80% yield. LRMS found for C26H23N4O4S 
(M+H) + : 487.1. 
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Example 14 



H 2 NS0 2 




NH 2 



Step 1: The product from Example 13, Step 2 (36 mg, 0.1 mmol, 1.0 equiv) in 2 mL of 
DMF was treated with 24>romomethyl-2 * -cyanobiphenyl (41 mg, 1.5 equiv) and CS2CO3 
(65 mg, 2 equiv) for 0.5 hr. The mixture was diluted with ethyl acetate, washed with water 
and purified by flash column chromatography to give the desired product in 91% yield 
LRMS found for C32H30N3O4S (M+H) + : 552.2. 

Step 2: The product from Step 1 (50 mg, 0.09 mmol, 1.0 equiv) was dissolved in 5 mL of 
methanol. The reaction mixture was cooled to 0 °C, HQ gas was bubbled in until 
saturation, and the mixture was stirred at room temperature overnight. The solvent was 
evaporated and the resulting residue was treated with ammonium acetate and 10 ml 
methanol at reflux temperature for 2 hr. The solvent was removed under reduced pressure 
and the crude benzamidine was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN to give the desired salt in 77% yield. LRMS found for C28H25N4O4S 
(M+H) + : 513.2. 

gyaqapte ig md 16 




H2N 



H2N 
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Part 1. A solution of 2-nitro-5-bromophenol (2.53 g, 18.2 mmol) in 15 mL of ethanol was 
treated with SnQ 2 *H 2 0, and the reaction was heated at reflux for 3k The solvent was 
evaporated to give a white residue, which was used in the next step without further 
purification. LRMS: C9H10NQ5 (M+H) + : 180.1. 

Part 2. A solution of 2-amino-5-bromophenol (2.53 g, 18.2 mmol, 1.0 equiv) in 15 mL of 
isobutylmethyl ketone and 15 mL of water was cooled to 0 °C, NaHC03 (3.67 g, 2.4 equiv) 
and then chloroacetyl chloride (2.36 g, 1.67 mL, 1.15 equiv) were added. The mixture was 
heated to reflux overnight, then cooled to room temperature. The mixture was diluted with 
ethyl acetate, washed with water, dried over MgS04, and concentrated in vacuo. Flash 
chromatography on silica gel gave 7-biomo-3,4-^ydro-2H-l,4-benzoxazin-3-one in 77% 
yield LRMS found for C9H10NO3 (M+H) + : 180.1. 

Part 3. A solution of 7-bromo-3,4-dihydro-2H- 1 ,4-benzoxazin-3-one (103 mg, 0.4 mmol, 
1.0 equiv), 2-t-butylaminosulfonyl phenyl boronic acid (91.2 mg, 1.0 equiv), PdCl 2 (dppf) 
(32.6 mg, 0.1 equiv), and triethylamine (279 :L, 5.0 equiv) in 10 mL of DME was 
degassed with argon for 15 min, then heated to reflux overnight. After cooling to room 
temperature, the mixture was diluted with ethyl acetate, washed with water, dried over 
MgS0 4 , evaporated. Flash chromatography on silica gel gave the product in 21% yield. 
LRMS found for C 18 H2iN 2 04S (M+H) + : 36L1. 

Part 4. The product from Part 3 (36 mg, 0.1 mmol, 1.0 equiv) in 2 mL DMF was treated 
with l-(3-cyanophenyl)-3-methyl-5-chloromethyl pyrazole (35 mg, 1.5 equiv) and CS2CO3 
(65 mg, 2 equiv) for 0.5 hr. The mixture was diluted with ethyl acetate, washed with water 
and purified over silica gel to give the desired product in 9 1 % yield. LRMS found for 
C30H29N5O4S (M+H) + : 556.1. 

Part 5. Hie compound from Part 4 (50 mg, 0.09 mmol," 1.0 equiv) was dissolved in 5 mL of 
methanol. Hie reaction mixture was cooled to 0 °C, HC1 gas was bubbled in until 
saturation, and the mixture was stirred at room temperature overnight The solvent was 
evaporated and the resulting residue was treated with ammonium acetate and 10 ml of 
methanol at reflux temperature for 2 hr. The reaction was concentrated in vacuo and the 
crude beozamidine was purified by HPLC (C18 reversed phase) eluting with 0.5% TFA in 
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H2O/CH3CN to give the desired amidine (Example 15) in. 77% yield. LRMS found for 
C26H24N6O4S (M+H)*: 516.2. Example 16 was obtained as a byproduct in 15% yield. 
LRMS found for C26H23N5O5S (M+H) + : 517.1. 

Example 17 




Part 1: The product (36 mg, 0.1 mmol, 1.0 equiv) obtained in Part 3 of Example 15 in 2 
mL DMF was treated with l-(3-cyanophenyl)-3-methyl-5-chloiomethyl pyrazole (41 mg, 
1.5 equiv) and CS2CO3 65 mg, 2 equiv) for 0.5h The mixture was diluted with ethyl 
acetate, washed with water and purified over silica gel to give the desired product in 9 1% 
yield. LRMS found for C32H30N3O4S (M+H) + : 552.2. 

Part 2: The compound obtained in Part 1 (50 mg, 0.09 mmol, 1.0 equiv) was dissolved in 5 
mL of methanol. The reaction mixture was cooled to 0 °C, HC1 gas was bubbled in until 
saturation, and the mixture was stirred at room temperature overnight The solvent was 
evaporated and the resulting residue was treated with ammonium acetate and 10ml of 
methanol at reflux temperature for 2 hr. The solvent was removed at reduced pressure and 
the crude benzamidine was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 
TF A in H2O/CH3CN to give the desired salt in 77% yield. LRMS found for C28H25N4O4S 
(M+H) + : 513.2. 
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Example 18 




S0 2 NH*Bu 



To a solution of tert-butylamine (41. 4g, 566 mmol) and triethylamine (118 mL, 849 mmol) 
in DCM (1000 mL) in an ice bath, was added benztoesulfonyl chloride (100 g, 566 mmol) 
dropwise, and the mixture was stirred at room temperature overnight Water was added to 
the mixture and organic layer was washed with water, sat NaCl, dried over Na 2 S04, 
filtered and filtrate evaporated in vacuo to give the title compound as light yellow solid 
(117-63 g, 97.6%). ES-MS (M+H}4- =214.5. 

Example 19 



SOaNI^Bu 

A solution of the compound from example 18 (53.25 g, 250 mmol) in THF (600 mL) was 
cooled with an ice water bath, and a 2.5 M solution of n-butyllithium in hexane (200 mL, 
500 mmol) was added dropwise. A thick precipitate was formed when the reaction mixture 
was wanned up to 10 °C. Triisopropylborate was added, keeping the temperature below 35 
°C. After 1 hr., the mixture was cooled in an ice bath, IN HC1 (405 mL) was added, and 
the mixture was stirred overnight The mixture was extracted with ether (3 x 100 mL), and 
the combined organic extracts were extracted with IN NaOH (3 x 130 mL). The aqueous 
extracts were acidified to pH 1 with 12 N HC1, and then extracted with ether (3 x 140 mL). 
The combined ether extracts were dried over MgSC>4, and solvents were evaporated in 
vacuo. Hexane and ether were added and a white precipitate formed. The solid was 
collected and washed with 10% ether/hexane to give the title compound. ES-MS (M+H)+ 
= 257.8. 
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Sample 2Q 




SOaNHfeu 



To a solution of 5-bromoindole (1.96 g, 10 mmol) in DME (40 mL) and H 2 0 (10 mL), was 
added the compound from Example 19 (3.85 g, 15 mmol), NaHCC>3 (1.68g, 20 mmol) and 
tetrakis(triphenylphospkaie)palladium(0) (0.58g, 0.5 mmol). The mixture was heated to 
reflux overnight, then cooled to room temperature and diluted with ethyl acetate. The 
organic layer was washed with water, dried with MgSC>4, filtered and concentrated. The 
residue was purified by silica gel column chromatography using 25% ethyl acetate in 
hexane as eluent to give the title compound (1.52g, 46%). ES-MS (M+Na) + 351.1. 

Example 21 



To a solution of the compound from Example 20 (328 mg, 1 mmol) in DMF (10 mL) was 
added 7-cyano-2-hromomethyln^)hthalene (296 mg, 112 mmol) and CS2CO3 (1.3g, 4 
mmol), and the mixture was stirred at room temperature overnight. The reaction mixture 
was partitioned between water and ethyl acetate, and the organic layer was washed with 
water, IN HQ, sat NaQ, dried over Na2SC>4 and concentrated in vacuo. The residue was 
subjected to flash column chromatography on silica gel using 50% ethyl acetate in CH2CI2 
followed by 100% CH2CI2 as eluent to give die title compound (237 mg, 48%). ES-MS 
(M+H) + = 494.2. 
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Example 22 




A solution of the compound from example 21 (1 15 mg, 0.23 mmol) in 20%MeOH/ethyl 
acetate (10 mL) was treated with a stream of HQ gas for 10 min. at 0 °C. The resulting 
solution was capped, stirred at room temperature overnight, then concentrated in vacuo. 
The residue was reconstituted in MeOH (10 mL) and the mixture was treated with 
ammonium acetate (350 mg, 4.6 mmol). The reaction mixture was heated at reflux for 2 
hrs, then concentrated in vacuo. The residue was purified by prep HPLC to give the title 
compound as a white powder. ES-MS (M+H) + = 511.2. 

Example 23 




Part 1. A solution of 4-bromo-2-nitroaniIine (2.97 g, 13.7 mmol) in 100 mL of 
dichloromethane was treated with NJ4-<iiisopiopylethylamine (2.38 mL, 13.7 mmol) and 
4-dimethylaminopyridine (167 mg, 1.37 mmol). Di-tert-butyldicaibonate (3.88 g, 17.8 
mmol) was then added in small portions. The mixture was stirred at room temperature 
overnight under argon, then diluted with 400 mL of dichloromethane and washed with 
water (x 2). The organic phase was dried over MgSO^ concentrated in vacuo and purified 
by flash column chromatography. The desired product was obtained as a yellow solid in 
48% yield (2.07 g). 
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Part 2. To a mixture of the product from Part 1 (1 .02 g, 3.22 mmol), the boronic acid from 
Example 19 (827 mg, 3.22 mmol), and tetrakis(tripheny)^hosphine)palladiinn(0) (186 mg, 
0.161 mmol) in 60 mL of benzene was added a solution of sodium hydroxide (515 mg, 
12.9 mmol) in 5 mL of water. The mixture was degassed using an argon stream for 15 
minutes and then heated at reflux for 24 hours. The solution was concentrated in vacuo, the 
residue was dissolved in ethyl acetate, passed through a bed of celite, and washed with 
water (x 2). The organic phase was dried over MgSC>4, concentrated in vacuo, then purified 
by flash column chromatography. Hie desired product was obtained as a solid in 60% 
yield (0.87 g). 

r 

Part 3. The product from Part 2 (72 mg, 0.16 mmol) and the bromide from Example 24 
(80mg, 0.24 mmol) were dissolved in 4 mL of dry DMF, and cesium carbonate (156 mg, 
0.48 mmol) was added. The resulting mixture was stirred overnight, then diluted with 100 
mL of ethyl ether, washed with water (x 2), and dried over MgSO* Filtration and 
concentration in vacuo gave a residue, which was subjected to flash column 
chromatography. Hie desired product was obtained in 43% yield (48 mg). 

Part 4. The product from Part 3 (90 mg, 0. 13 mmol) was dissolved in 5 mL of ethyl 
alcohol, and tin(II) chloride dihydrate (1 16 mg, 0.52 mmol) was added. The mixture was 
heated to reflux for 3 hours, and the efhanol was removed in vacuo. The residue was 
dissolved in ethyl acetate, washed with IN aqueous NaOH and water. The organic phase 
was dried over MgS0 4 > concentrated in vacuo and pumped to dryness to give the desired 
product in quantitative yield (84 mg). 

Part 5. The crude product from Part 4 (84 mg) was dissolved in 7 mL glacial acetic acid, 
and the mixture was stirred at 80 QC overnight The mixture was concentrated with 
toluene to remove traces of acetic acid, and the residue was purified by preparative HPLC. 

Part 6. The product from Part 5 (20 mg, 0.034 mmol) was dissolved in 5 mL anhydrous 
methanol, and a vacuum-distilling adapter, equipped with a rubber septum and with a 
balloon on its side-arm, was placed on the reaction flask. The solution was chilled in ice, 
and HC1 gas was bubbled through the solution via a long needle immersed in the solution 
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until the balloon expanded, and this reaction mixture was stirred overnight The reaction 
was concentrated to dryness in vacuo, then dissolved in 5 mL of anhydrous methanol, and 
dry ammonium acetate (21 mg, 0.27 rmnol) was added. The mixture was heated at reflux 
for 2 hours, then purified by preparative HPLC to afford the title compound LRMS 
(M+H) + = 553. 

Pxampte 24 




Part L A mixture of l,l,l-trifluoro-2,4-pentanedione (5.43 mL, 44.7 mmol) and 3- 
bromophenylhydrazine HQ (10.0 g, 44.7 mmol) in 100 mL of ethanol was heated to reflux 
overnight The reaction mixture was concentrated in vacuo, and the residue was dissolved 
in ethyl ether and washed with water (x 2). The organic phase was dried over MgS0 4> 
concentrated and subjected to flash column chromatography, giving 12.83 g (94%) of the 
desired product as an oil, which was a mixture of the two possible regioisomers. 

Part 2. The mixture of isomers from part 1 (12.83 g, 41.9 mmol), KCN (5.45 g, 83.8 
mmol), Cul (798 mg, 4.19 mmol) and tetmkis(triphenylphosphine)palladium(0) (2.42 g, 
2.09 mmol) in 100 mL of acetonitrile was degassed using an argon stream for 30 minutes. 
The mixture was heated at reflux for 1 5 hours, then passed through a silica plug on a 
Buchner funnel using ethyl acetate as eluent The filtrate was concentrated and dissolved 
in dichloromethane, washed with water (x 2), and dried over MgSO* Filtration and 
concentration gave a residue, which was subjected to column chromatography. The 
regioisomeric products were separable at this stage, giving 3.93 g (37%) of the 3-methyl 
and 4.0 g (38%) of the 5-methyl isomers. 

Part 3. A mixture of the 5-methyl isomer (1.67 g, 6.63 mmol), NBS (1.41 g, 7.95 mmol), 
and AIBN (543 mg, 33 1 mmol) in 50 mL carbon tetrachloride was degassed using an 
argon stream for 1 5 minutes. The reaction was heated at reflux for 2 days, periodically 
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adding additional small amounts of AIBN. The resulting mixture was diluted with 
dichloromethane, washed with water (x 2), and dried over MgSO* Filtration and 
concentration gave a residue, which was subjected to flash column chromatography. The 
desired bromomethyl product was obtained in 1.06 g (48%), along with 1.06 g of 
recovered starting material. 

P7^ptes25md26 




Part 1. The nitro compound from Part 2 of Example 23 (2.70 g, 6.01 mmol) was dissolved 
in 60 mL of ethanol, and tin(II) chloride dihydrate (5.43 g, 24.0 mmol) was added. The 
mixture was heated at reflux for 1 hour, then concentrated on the rotovap. The residue was 
washed through a plug of silica gel and concentrated to give another residue, which was 
dissolved in 20 mL of formic acid (88%) and stirred at 55 []C for 1 hour. Traces of foimic 
acid were removed by evaporation with toluene in vacuo, and the desired product was 
obtained by flash column chromatography to give 516 mg (26%) of the desired 
benzimidazole. LRMS (M+H) + = 330. 

Part 2. The benzimidazole from Part 1 (62 mg, 0.188 mmol) was dissolved in 5 mL of 
DMF, followed by the addition of 2-bromomethyl-7-cyanonai)hthalene (93 mg, 0.376 
mmol) and cesium carbonate (184 mg, 0.564 mmol). The mixture was stirred overnight, 
then diluted with ethyl acetate and washed with water (x 2). The organic phase was dried 
over MgS0 4 , concentrated in vacuo y and the desired products were obtained as a mixture 
of two regjosomers by flash column chromatography. 

Part 3. The mixture of isomers from Part 2 (90 mg, 0.18 mmol) was dissolved in 10 mL of 
dry methanol A vacuum-distilling adapter, equipped with a rubber septum and with a 
balloon on its side-aim, was placed on the reaction flask. The solution was chilled in ice, 
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and HQ gas was introduced via a long needle immersed in the solution until the balloon 
began to inflate. The mixture was stirred overnight and then concentrated to dryness in 
vacuo. The residue was dissolved in 5 mL anhydrous methanol, and dry ammonium 
acetate (139 mg, 1.8 mmol) was added. The mixture was heated at reflux for 2 hours, then 
purified by preparative HPLC to afford the two title compounds. LRMS (M+H) + = 457. 

Rvample T] 



Part 1. To a solution of 5-hromoindoline (l.Og, 5mmol) in 10ml of dioxane was added 5 
mL of a IN NaOH solution and 5 mL of water. This mixture was cooled with an ice bath, 
and di-tert-butyl dicarbonate (1.2g, 5.5mmol) was added in one portion. The reaction was 
allowed to warm to room temperature, stirred for 4 hours, and then concentrated. The 
residue was extracted with ethyl acetate (2 x 25 mL), and the combined organic phases 
were washed with water (2 x 25mL), saturated aqueous NaCl (2 x 25ml), then dried over 
MgSO* Filtration and concentration in vacuo gave N-Boc-5-bromoindoline (1.33g, 89%) 
as a light brown powder after drying. ! H NMR (CDC1 3 ) 8: 1 .541 (s, 9H); 3.03-3.08 (t, 
2H); 3.92-3.96 (t, 2H); 7.23-7.27 (m, 3H). 

Part 2. To a solution ofN-Boc-5-bromoindoline (104 mg, 0.35 mmol) in 5ml of anhydrous 
dioxane were added the boronic acid from Example 19 (100 mg, 0.39 mmol), cesium 
carbonate (228mg, 0.7mmol) and tris(dibenzyMeneacetone)dipaUadi\mi(0)-cMorofonn 
adduct (10 mg, 0.01 mmol). The reaction flask was thoroughly flushed with argon , and tri- 
tert-butylphosphine (0.006 mL, 0.025 mmol) was added via syringe. The reaction was 
heated to 80 °C and stirred overnight The reaction was then cooled to room temperature, 
diluted with 25 mL of diethyl ether, flushed through a pad of Celite and concentrated in 
vacuo to give a brown residue. This residue was subjected to flash column chromatography 
on silica gel using 25% ethyl acetate in hexane to give the desired biphenylamine (150 mg, 
1 00%) as a light brown oil after drying. ^NMR(CDGb) 5: 1.02 (s,9H); 1.22 (s,9H); 




3.10-3.15 (t, 2H); 4.02, (t, 2H); 7.25-8.14 (m, 7H). 
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Part 3. The product from Part 2 was treated with 10ml of 20% trifluoro acetic acid in 
dichloromethane for 10 minutes. The reaction mixture was concentrated in vacuo, 
redissolved in 25 mL of dichloromethane, washed with IN NaOH (2x25ml), dried over 
magnesium sulfate, filtered and concentrated in vacuo to give the desired biphenylamine as 
a brown oil after drying. ES-MS (M+H*): 330.5 

Example 28 




Part 1. 3-Cyano-4-fluoronitrobenzene (9.50 g, 57 mmol) was dissolved in 250 mL of 
ethanol, 5% Pd/C (2.0 g) was added, and the black slurry was stirred under a hydrogen 
balloon for 2 days. The reaction mixture was filtered through a celite bed and concentrated 
in vacuo to give the amino compound in 95% yield.(7.37 g). LRMS (M+H) + m/z 137. Rf 
0.62 (2:1 ethyl acetate/hexane). 

Part 2. The amino compound from Part 1 (4.00 g, 29 mmol) was slurried in 28 mL of cone. 
HC1 and chilled in an ice bath. Sodium nitrite (2.00 g, 29 mmol) was dissolved in 10 mL 
of water and chilled in ice bath, and this solution was added dropwise to the cold slurry of 
the amino compound. The reaction mixture was then stirred at 0 QC for 30 ruin. Tin 
chloride dihydrate (19.7 g, 29 mmol) was dissolved in 10 mL of cone. HC1 and chilled in 
ice bath, and this solution was added dropwise to the previous reaction mixture. After 
completion, the mixture was chilled and the solid hydrazine product was isolated by 
filtration through a Buchner funnel. This material was washed with cold brine (60 mL) and 
cold hexane (60 mL) to give 5.85 g of a yellow solid, which was used in the next step 
without further purification. 
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Part 3. Ethyl 2,4-dioxovalerate (20.0 g, 127 mmol) was dissolved in 100 mL of ethanol, 
and methoxylamine hydrochloride (11.1 g, 133 inmol) was added. The mixture was heated 
at reflux for 20 hours, followed by concentration of the reaction mixture in vacuo. The 
residue was dissolved in ethyl acetate, and washed with water and brine. The separated 
organic phase was dried over MgS0 4 and evaporated in vacuo to give 19.3 g (81%) of the 
desired imine as an oil. LRMS (M+H) + m/z 188. 

Part 4. A solution of the product from Part 2 (5.85 g) and the product from Part 3 (3.80 g, 
20.3 mmol) in acetic acid (100 mL) and THF (50 mL) was heated at reflux overnight, and 
the reaction mixture was concentrated in vacuo. The residue was taken up in ethyl acetate 
and washed with water and brine. The organic phase was dried, filtered, and concentrated 
and the residue was subjected to flash column chromatography to yield the desired 5- 
carboethoxy isomer (4.45 g, 56% for two steps) and the undesired 3-carboethoxy isomer 
(1.00 g, 12% over two steps). LRMS (M+Hf m/z 274. 5-Carbomethoxy isomer R* 0.66 
(1:1 ethyl acetate/hexane). 3-Caibomethoxy isomer k f 0.50 (1:1 ethyl acetate/hexane). 

Part 5. The biphenylamine from Example 27, Part 3 (90 mg, 0.27 mmol) was dissolved in 
2 mL of dichloromethane, and trimethy Wuminum (0.7 mL of a 2.0 M solution in hexane, 
1.35 mmol) was added at room temperature. The mixture was stirred for 30 minutes, and 
then a solution of the 5-carbomethoxy ester from Part 4 (77 mg, 0.28 mmol) in 3 mL of 
dichloromethane was added dropwise to the reaction. The resulting mixture was stirred 
under argon overnight The reaction was then quenched by the careful addition of aqueous 
sat Rochelle's salt, and the reaction was extracted with dichloromethane (x 3). The 
organic layer was concentrated and the residue was subj ected to flash column 
chromatography to afford the desired coupling product (90 mg, 60%). LRMS (M+H) + m/z 
558. R* 0.29 (1:1 ethyl acetate/hexane). 

Part 6. The product from part 5 (83 mg, 0.15 mmol) was dissolved in 2 mL of ethanol, 
hydrazine monohydrate (40 JL, 0.75 mmol) was added dropwise, and the reaction mixture 
was heated at reflux overnight Concentration in vacuo gave a residue, which was 
dissolved in 2 mL of trifluoroacetic acid and heated at reflux for 30 minutes. The resulting 
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mixture was concentrated and purified by prep HPLC [(CI 8 column, standard EfeO to 
CH 3 CN gradient (0.1% TFA)] to give the desired compound. LRMS (M+H) + m/z 514. 

Example 29 




This compound was prepared from the 3-carbomethoxy intermediate from Part 4 of 
Example 28 in a manner similar to that in Parts 4 and 5, Example 28. 

Example 30 




Part 1 . 3-Bromophenylhydrazine hydrochloride (6.80 g, 30.4 mmol) and the product from 
Example 28, Part 3 (2.84 g, 1 5 2 mmol) were dissolved in 60 mL of acetic acid and 30 mL 
of THF, and the reaction mixture was heated at reflux overnight The solvent was 
removed in vacuo, the residue was dissolved in ethyl acetate, and the solution was washed 
with water and sat NaCl. The organic layer was dried over MgS0 4 , evaporated in vacuo, 
and purified by flash column chromatography to give the desired pyrazole in quantitative 
yield. LRMS (M+H) + m/z 309, 311. Rf 0.47.(1:4 ethyl acetate/hexane). 

Part 2. The product from Part 1 was dissolved in 60 mL of acetonitrile, and KCN (2.91 g, 
44.8 mmol), Oil (0.43 g, 22 mmol) and Pd(Ph3P) 4 (1.3 g, 1. 1 mmol) were added. The 
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mixture was degassed by bubbling argon through the solution for 30 minutes, and the 
reaction mixture was heated under argon at reflux overnight. The black mixture was then 
passed through a silica plug, and fee filtrate was concentrated to give a residue, which was 
taken up in ethyl acetate and washed with water (x 2). The organic layer was dried, 
concentrated and subjected to flash chromatography to yield the desired nitrile as a white 
solid (2.69 g, 10.5 mmol, 69% for two steps). LRMS (M+H) + m/z 256. R f 0.68 (1:1 ethyl 
acetate/hexane). 

Part 3. The product from Part 2 (2.00 g, 7.8 mmol) was dissolved in 40 mL of methanol, 
and water (20 mL) and LiOH monohydrate (0.66 g, 15.7 mmol) were added. The mixture 
was stirred for 1 hour, then acidified with 5N HQ to a pH of 1. The methanol was 
removed in vacuo, and the mixture was extracted with ethyl acetate (x 3). The combined 
organic phases were dried and evaporated to give the desired acid as a white solid (1.38 g, 
78%). LRMS (M+H) + m/z 228, (M+Na) + m/z 250. ' 

Part 4. The acid from part 3 (200 mg, 0.88 mmol), the biphenyl amine from Example 25, 
Part 3 (290 mg, 0.88 mmol), and 4,4^iimethylaminopyridine (10 mg) were dissolved in 4 
mL of pyridine and chilled in ice bath. To the mixture was added POCl 3 (0.25 mL, 2.6 
mmol), and the reaction was stirred in the cold for 1 hour. The reaction was quenched 
with ice water, diluted with ethyl acetate, and the organic phase was washed with sat NaCI 
(x 2). The organic layer was dried, concentrated, and subjected to flash column 
chromatography to yield the desired amide (240 mg, 51%). LRMS (M+H)* m/z 540. Rf 
0.37 (1 : 1 ethyl acetate/hexane). 

Parts. The product from Part 4 (140 mg, 0J26 mmol) was dissolved in 10 mL of 
anhydrous DMF and chilled in ice bath. To the reaction mixture was added NaBK* (80 mg, 
2.08 mmol) and anhydrous CoCl 2 beads (68 mg, 0.52 mmol). The mixture was stirred for 
30 minutes in the cold, then quenched with ice water and diluted with ethyl acetate. The 
mixture was filtered through a pad of celite, and the filtrate was washed with sat NaCI (x 
2). The organic phase was dried, and concentrated in vacuo to give a residue, which was 
dissolved in 2 mL of trifluoroacetic acid and stirred at 60 []C for 30 minutes. The mixture 
was purified by prep HPLC [(CI 8 column, standard H 2 0 to CH 3 CN gradient (0.1% TFA)] 
to afford the desired aminomethyl compound. LRMS (M+H) + m/z 488. 
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Examples 31 and 32 




Part 1 . A solution of the product from Example 27, Part 2 (80 mg, 0.2 mmol) in 4 mL of 
CH 2 C1 2 was treated with 1 mL of trifluoroacetic acid, and the solution was stirred at room 
temperature for 10 mm. The reaction mixture was then concentrated, and again 
concentrated from heptane to remove traces of trifluoroacetic acid. The residue was 
dissolved in 5 mL of DMF, and the bromomethyl compound from Example 24, Part 3 (80 
mg, 0.24 mmol) was added, together with 195 mg of cesium carbonate, and the solution 
was stirred at room temperature for 1 hr. The reaction was diluted with ethyl acetate (25 
mL), washed with water and sat NaCl, and the organic layer was dried over MgS0 4 . 
Filtration and concentration gave a brown oil, which was used in the next reaction without 
further purification. 

Part 2. The material from Part 1 (0.2 nunol) was taken up in 10 mL of absolute ethanol, 
and hydroxylamine hydrochloride (164 mg, 1.5 mmol) and triethylamine (0.2 mL, 1.5 
mmol) were added. The solution was heated to 60 °C for 5 hours, then concentrated to 
give a residue, which was taken up in 5 mL of acetic acid, and acetic anhydride (0.2 mL) 
was added. The reaction mixture was stirred at room temperature for 30 min, then 
concentrated to dryness, followed by concentration with heptane to remove traces of acetic 
acid. The residue was used in the next reaction without further purification. 

Part 3. The crude product from Part 2 was taken up itf 5 mL of absolute ethanol, 1 drop of 
acetic acid was added, followed by 1 0% Pd/C (5 mg), and the reaction was placed under a 
balloon of hydrogen. After 4 hours, the starting material was gone by HPLC, so the 
reaction mixture was filtered and subjected directly to preparative HPLC [CI 8 column, 
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standard H 2 0 to CH 3 CN (0.1% TFA) gradient]. Two products were isolated, the expected 
indoline product, and a product where the indoline ring had been oxidized to an indole 
ring. Indoline product: LRMS (M+H) + m/z 541.1. Indole product: LRMS (M+H) + m/z 
539.1. 

Example 33 



A solution of Ihe product from Example 30, Part 4 (75 mg, 0.19 mmol) was treated with 
methanol and HC1 , followed by ammonium acetate in a manner similar to that in Example 
23, Part 6. Preparative HPLC gave the desired product , 

gxgmpfe 34 



Treatment of the product from Example 30, Part 4 with hydroxylamine hydrochloride and 
triethylamine gave the above amidoxime. 




%m NH2 
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Example 35 




A solution of 4-bromoaniline (15 g, 87 mmol) and K2CO3 (181 g) in 170 mL of water was 
cooled to 5 °C. A solution of cinnamoyl chloride (18.2 g, 109 mmol) in acetone (87 mL) 
was added dropwise, resulting in the formation of a light brown solid After 1 hour, the 
solid was recovered by filtration, washed with cold water, once with cold ether and dried 
overnight at 80 °C at 20 mm Hg to give the desired product (23.8 g, 90%). A portion of 
► this amide (10 g, 33 mmol) was suspended in chlorobenzene (220 mL) and aluminum 

chloride (26 g, 195 mmol) was added portionwise. The solution was heated at reflux for 2 
hr, the solution was concentrated in vacuo to one half of its original volume, and the 
solution was poured into 1L of ice water. The resulting solid was collected by filtration 
and recrystallized from methanol to give 6-bromoquinolin-2-one (5.0 g, 71%) as a brown 
solid. 

Example 36 




A solution of 64>romohydroquinolin-2-one (1 g, 4.46 mmol), 2-bromomethyl-7- 
napthonitrile (1.16 g, 4.46 mmol), and cesium carbonate (1.5 g, 5.35 mmol) in 15 mL of 
DMF was stirred at room temperature for 18 h. The reaction mixture was diluted with 
water and ethyl acetate and filtered through celite. The organic layer was washed with 
water (x 2), thai with sat. NaCl, dried over MgSO^ and concentrated in vacuo. The 
residue was subjected to flash column chromatography on silica gel, using 100% CH 2 C1 2 
as eluent to give 7-[(6-bromo-2K>xohydroqum^ (876 
mg, 50%) as a wirite solid. ES-MS (M+H) + = 389, 391. 
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Example 37 




To a solution of 7-[(6-bromo-2^xohydroquinolyl)^ (30 
mg, 0.077 mmol), 2- {[(tert-butyl)amino]sulfonyl}phenyIboronic acid (20 mg, 0.077 
mmol), Pd2(dba>3 (1 mg, 1.5 mol%), and cesium carbonate (25 mg, 0.093 mmol) in dry 
dioxane (300 :L) was added tri-t-butylphosphine (0.7 uL, 3.6 mol%). The reaction was 
heated to 75 °C for 11 h, cooled to room temperature, and diluted with CH2CI2 (2mL). 
The solution was then filtered through celite, washed with IN HC1 and sat. NaCl, dried 
over MgSC>4, and concentrated in vacuo to afford 7-{[6-(2-{[(tert- 
butyl)amino]sulfonyl}phenyl)-2K>^^^ 
mg, 85%). ES-MS (M+H)+ = 522.2. 

Example 38 




A solution of the nitrile from Example 37 (34 mg, 0.64 mmol) in ethyl acetate (5mL) 
containing MeOH (150 *X) was cooled to -78 °C and HC1 gas was bubbled in until 
saturation. The solution was stirred while warming to room temperature over 1 8 h. The 
solvent was removed in vacuo, die residue was taken up in methanol (2 mL), and dried 
NBUOAc (50 mg, 0.64 mmol) was added. The mixture was heated to 80 °C for Ih, cooled, 
and purified by preparative HPLC [(CI 8 column, water/CH 3 CN gradient (0. 1% TFA)]. 
The appropriate fractions were combined and lyophilized to give the desired amidine (5.6 
mg, 19%) as a white powder. LRMS (M+H) 4 mix 484. 
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Example 39 




A solution of the nhrile from Example 37 (53 mg, 0. 10 mmol) in methanol (0.5 mL) and 
DMF (0.25 mL) was treated with hydroxylamine hydrochloride (97 mg ,0.20 mmol), NJM- 
diisopropylethylamine (71 :L, 0.20 mmol). The solution was heated to 40 °C for 18h, then 
concentrated in vacuo. The residue was stirred with TFA (2 mL) for Ih, then concentrated 
in vacuo, and this residue was purified by preparative HPLC [(CI 8 column, water/CEbCN 
gradient (0.1% TFA)]. The appropriate fractions were combined and lyophilized to give 
the desired amidoxime (17 mg, 32%) as a white powder. LRMS (M+H) + m/z 499. 

Example 40 




Part 1. 7-Bromoisoquinoline 

This compound was prepared as a 60:40 mixture with 5-bromoisoquinoline as in J. Am. 
Chenu Soc, 1939, 6i, 183. 

Part 2. 7-Bromoisoquinoline N-oxide hydrochloride 

This compound was prepared by a procedure analogous to that for 6-bromoisoquinoIine N- 
oxide hydrochloride as in PCT WO 98/47876. A solution of 7.8 g (37.5 mmol) of a 60:40 
mixture of 7-bromo and 5-bromoisoquinoline in 125 mL of CH2CI2 was treated 
portionwise with 9.7 g (-39.4 mmol) of 3-chloroperoxybenzoic acid (-70% purity). The 
solution, which was initially homogeneous, deposited a voluminous precipitate over 1 hr. 
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Then 100 mL of methanol were added, and the reaction was concentrated to a volume of 
about 100 mL. Gaseous HQ was then bubbled through the solution for about 10 min, 
during which time the solution became warm and all of the precipitate dissolved. A few 
minutes later, another voluminous precipitate began to form. To this solution was added 
100 mL of ether, and the mixture was stirred in an ice-water bath for 20 minutes. The 
resulting product was isolated by filtration, washed thoroughly with ether, and air-dried to 
give 8.07 g (83%) of the desired compound as a white solid, which was still a 60:40 
mixture of the 7- and 5-bromo isomers. 

I Part 3. 7-Bromo-l -chloroisoquinoline 

This compound was prepared by a procedure analogous to that for 6-bromo-l- 
chloroisoquinoline as in PCT WO 98/47876. A solution of 8.07 g (31 mmol) of the 
mixture from Part B was taken up in 50 mL of POCI3, and the mixture was heated at 90 °C 
for 2 hr. The reaction mixture was concentrated to remove most of the POCI3, and the 
residue was taken up in 100 mL of CH2CI2. The solution was carefully basified to pH 10 
by the slow addition of IN NaOH, and the organic layer was washed with 100 mL of H 2 0, 
100 mL of sat. NaCl, and dried over MgS0 4 . Filtration and concentration gave a light 
yellow solid, which was subjected to flash column chromatography on silica gel first with 
5% and then with 10% ethyl acetate in hexanes. A total of 3.62 g (48%) of the desired 7- 
bromo- 1 -chloroisoquinoline was isolated from this chromatography free of the 5-bromo 
isomer. 



300 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



Part 4. 7-Bromo- 1 -phenoxyisoquinoline 

A solution of 3.60 g (14.8 nrmol) of 7-bromo-l-chloroisoquinoline and 1 .5 g of solid KOH 
in 1 1 .2 g of phenol was heated at 140 °C for 2 hr. The reaction was cooled to room 
temperature, then partitioned between 100 mL of CH2CI2 and 100 mL of 3NNaOH. The 
organic layer was washed with another 2 x 100 mL of 3N NaOH, then with 100 mL of 
H2O, and dried over MgS04. Filtration and concentration gave a yellow oil, which was 
subjected to flash column chromatography on silica gel 30% CH2CI2 in hexanes, giving 
3.42 g (77%) of the desired product as a light yellow solid. 

Parts. l-Amino-7-bromoisoquinoline 

A mixture of 3.40 g (1 1.3 mmol) of l-amino-7-bromoisoquinoHne and 7.65 g of 
ammonium acetate was heated at 150 °C for 15 hr. The reaction was cooled, and the 
residue was partitioned between 200 mL of ethyl acetate and 200 mL of 3N NaOH. The 
organic layer was extracted with 2 x 100 mL of 2N HC1, and the combined aqueous 
extracts were basified to pH 10 using 50% NaOH. This solution was extracted with 2 x 
100 mL of ethyl acetate, and the organics were then washed with 100 mL of sat. NaCl and 
dried over MgS04. Filtration and concentration gave 1.68 g (66%) of the desired amino 
compound as a yellow solid. 

Part 6. l-pBis(t~butoxycarbonyl)amino]-7-bromoisoquinoline 
A solution of 740 mg (3.32 mmol) of 1 -amino-7-bromoisoquinoline in 50 mL of 
acetonitrile was treated with 1.4 mL ofN^J-diiospropylethylamine and 100 mg of 4-(N,N- 
dimethylamino)pyridine, followed by 3.0 g (4.1 eq) of di-t-butyldicarbonate, and the 
reaction was stirred at 40 °C for 1 hr. By HPLC analysis, there was still some starting 
amino compound that remained , so another 1.0 g of di-t-butyldicarbonate were added, 
and the reaction was stirred at 40 °C for another 30 min. The reaction mixture was 
concentrated to give a dark oil, which was subjected to flash column chromatography on 
silica gel with 20% ethyl acetate in hexanes to give 736 mg of the desired product as a 
light yellow solid. Also isolated were 156 mg of product as a somewhat less pure light 
yellow solid, making the total yield 64%. 
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Part 7. l-pis(t-butoxyraibo^ 

A solution of 400 mg (0.95 mmol) of l-[bis(t-butoxycarbonyl)amino]-7- 
bromoisoquinoline in 50 mL of anhydrous THF was cooled with a liquid 
nitrogen/methanol slush bath (-98 °C) 9 and 0.55 mL of a 2.43 M solution of n-BuLi in 
hexanes (1.3 eq) was added dropwise over 1 min. The solution was stirred in the cold for 
5 min, then a solution of 5 mL of anhydrous DMF in 10 mL of anhydrous THF was added 
rapidly. The solution was allowed to warm to about 0 °C, then poured into 50 mL of 0.5 N 
HC1, and 50 mL of ethyl acetate were added. The aqueous layer was brought to pH 6 with 
INNaOH, 25 mL of sat NaCl were added, and the layers were shaken and separated. The 
organic layer was dried over MgSC>4, filtered, and concentrated to give an oily residue. 
This residue was subjected to flash column chromatography on silica gel with 20% ethyl 
acetate in hexanes to give 190 mg (54%) of the desired aldehyde as a yellow semisolid. 

Part 8. (2Z)-3-{[l-bis(t-butoxyca*onyl)am acid, 2- 

(trimethylsilyl)ethyl ester 

A solution of 1 17 mg (0.29 mmol) of [bis(2^-trifluoroethoxy)phosphinyl]acetic acid, 2- 
(trimethylsilyl)ethyl ester (J. Org. Chenu, 1991, 56, 4204) and 400 mg of 18-crown-6 in 25 
mL of anhydrous THF was cooled with a dry ice-acetone bath' under argon, and 0.75 mL 
of a 0.5 M solution of potassium bis(trimethylsilyl)amide in toluene were added dropwise 
over 2 min. The reaction was stirred in the cold for 1 5 min, then a solution of 1 00 mg 
(0.27 mmol) of l-[bis(t-butoxyca*onyl)ai^ in 25 mL of 

anhydrous THF was added dropwise over 10 min. The reaction was then allowed to warm 
to room temperature overnight, then partitioned between 100 mL of CH2CI2 and 50 mL of 
H 2 0. The organics were washed with aqueous NaCL, and dried over MgS0 4 . Filtration 
and concentration gave an oily residue, which was subjected to flash column 
chromatography on silica gel with 25% ethyl acetate in hexanes to give 33 mg of the 
desired product as a clear, colorless oil. 
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Part 9. (2Z>-N-[5^2{[(N-l^^ethylethyl)amino]sulfonyl}ph 
bis(t-butoxycaibonyI)ammo]isoquinolm-7-yl} acrylamide 

A solution of 498 mg (0.97 mmol) of (2Z)-3-{[l-bis(t-butox^^ 
7-yl} acrylic acid, 2-(trimefliylsilyl)efliyl ester in 5 mL of DMF was treated at room 
temperature with 1.2 mL (1.25 eq) of a 1.0 M tetrabutylammonium fluoride in THF, and 
the reaction was stirred for 5 hr. The reaction mixture was diluted with 100 mL of ether, 
and the solution was washed with 100 mL of water. The aqueous layer was again 
extracted with 100 mL of ether, and the combined organic layers were dried over NaaSO* 
Filtration and concentration gave 350 mg of an off-white solid, which was used without 
further purification. A solution of 50 mg of this caiboxylic acid and 44 mg of 2-indolin~5- 
ylbenzenesulfonamide from Example 27, Part 3 in 3 mL of DMF was treated with 100 :L 
of N^I-diisopropylethylamine and 60 mg of HATU, and the reaction was stirred at room 
temperature overnight The reaction mixture was diluted with 100 mL of ethyl acetate and 
washed with sat. NaHCCb (2 x 25 mL), and the organic layer was dried over MgSO* 
Filtration and concentration gave an orange oil, which was subjected to flash column 
chromatography on silica gel, using 20% ethyl acetate in hexanes as eluent to give 62 mg 
of the desired product as a yellow oil. 

Part 10. (2Z)-N-[4-(2 {aminosulfonyl}phenyl)-l-indolinyl]-3- {aminoisoquinolin-7- 
yl} acrylamide 

A solution of the yellow oil from Part 9 in 2 mL of trichloroacetic acid was stirred at room 
temperature overnight. The reaction mixture was concentrated with CH2CI2 to remove 
most of the TFA, then purged directly by prep HPLC to give 1 5 mg of the desired product 
was obtained as an off-white solid. LRMS (M + H) + = 470. 
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Example 41 



,S0 2 NH 2 




This compound was prepared by a method similar to that used in Example 23, Part 6. 



Example. 49 T 



,S0 2 NH 2 




This compound was prepared by a method similar to that used in Example 23, Part 6. 



Example 43 




This compound was prepared by catalytic hydrogenation of the compound mom Example 
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PIQIX)QICAL ACTTVnY PXAftSLBS 



Evaluation of the compounds of this invention is guided by in vitro protease 
activity assays (see below) and in vivo studies to evaluate antithrombotic efficacy, and 
effects on hemostasis and hematological parameters. 

The compounds of the present invention are dissolved in buffer to give solutions 
containing concentrations such that assay concentrations range from 0 to 100 pM. In the 
assays for thrombin, prothrombinase and factor Xa, a synthetic chromogenic substrate is 
added to a solution containing test compound and the enzyme of interest and the residual 
catalytic activity of that enzyme is determined spectrophotometrically. ThelCsQofa 

compound is determined from the substrate turnover. The IC50 is the concentration of test 

compound giving 50% inhibition of the substrate turnover. The compounds of the present 
invention desirably have an IC50 of less than 500 nM in the factor Xa assay, preferably 
less than 200 nM, and more preferred compounds have an IC50 of about 100 nM or less in 
the factor Xa assay. The compounds of the present invention desirably have an IC50 of 
less than 4.0 jiM in the prothrombinase assay, preferably less than 200 nM, and more 
preferred compounds have an IC50 of about 10 nM or less in the prothrombinase assay. 
The compounds of the present invention desirably have an IC50 of greater than 1.0 nM in 

the thrombin assay, preferably greater than 10.0 jiM, and more preferred compounds have 
an IC50 of greater than 100.0 (iM in the thrombin assay. 

Amidolytjc Assays for determining please iTihihffipii actjyjjty 

The factor Xa and thrombin assays are performed at room temperature, in 0.02 M 
TrisHCl buffer, pH 7.5, containing 0.15 M NaCl. The rates of hydrolysis of the para- 
nitroanilide substrate S-2765 (Chromogenix) for factor Xa, and the substrate Chromozym 
TH (Boehringer Mannheim) for thrombin following preincubation of the enzyme with 
inhibitor for 5 minutes at room temperature, and were determined using the Softmax 96- 
well plate reader (Molecular Devices), monitored at 405 nm to measure the time dependent 
appearance of p^ritroamfine. 
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The prothrombinase inhibition assay is performed in a plasma free system with 
modifications to the method described by Sinha, U. et al. 9 Thromb. Res., 25, 427-436 
(1994). Specifically, the activity of the prothrombinase complex is determined by 
measuring the time course of thrombin generation using the p-nitroanilide substrate 
Chromozym TH. The assay consists of preincubation ( 5 minutes) of selected compounds 
to be tested as inhibitors with the complex formed from factor Xa (0.5 nM), factor Va (2 
nM), phosphatidyl sermerphosphatidyl choline (25:75, 20 jiM) in 20 mM TrisHCl buffer, 
pH 7.5, containing 0.15 M NaCl, 5 mM CaCl2 and 0.1% bovine serum albumin. Aliquots 

from the complex-inhibitor mixture are added to prothrombin (1 nM) and Chromozym TH 
(0.1 mM). The rate of substrate cleavage is monitored at 405 nm for two minutes. Eight 
different concentrations of inhibitor are assayed in duplicate. A standard curve of 
thrombin generation by an equivalent amount of untreated complex are used for 
determination of percent inhibition. 

Antithrombotic Efficacy in a Rabbit Model of Venous Thrombosis 

A rabbit deep vein thrombosis model as described by Hollenbach, S. et al., Thromb. 
Haemost 71, 357-362 (1994), is used to determine the in-viyo antithrombotic activity of the tes 
compounds. Rabbits are anesthetized with LM. injections of Ketamine, Xylazine, and 
Acepromazdne cocktail. A standardized protocol consists of insertion of a thrombogenic cotton 
thread and copper wire apparatus into the abdominal vena cava of the anesthetized rabbit. A 
non-occlusive thrombus is allowed to develop in the central venous circulation and inhibition ol 
thrombus growth is used as a measure of the antithrombotic activity of the studied compounds. 
Test agents or control saline are administered through a marginal ear vein catheter. A femoral 
vein catheter is used for blood sampling prior to and during steady state infusion of test 
compound. Initiation of thrombus formation begins immediately after advancement of the 
cotton thread apparatus into the central venous circulation. Test compounds are administered 
from time = 30 mm to time = 150 min at which the experiment is terminated. The rabbits are 
euthanized and the thrombus excised by surgical dissection and characterized by weight and 
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histology. Blood samples arc analyzed for changes in hematological and coagulation 
parameters. 

Meets pf CoropQwids m Rabbit VmQV$ Thrombosis mpdei 

Administration of compounds in the rabbit venous thrombosis model demonstrates 
antithrombotic efficacy at the higher doses evaluated There are no significant effects of the 
compound on the aPTT and PT prolongation with the highest dose (100 (ig/kg + 2.57 
Hg/kg/min). Compounds have no significant effects on hematological parameters as compared 
to saline controls. All measurements are an average of all samples after steady state 
administration of vehicle or (D)-Arg-Gly-Arg-thiazoIe. Values are expressed as mean ± SD. 

Without further description, it is believed that one of ordinary skill in the art can, using 
the preceding description and the following illustrative examples, make and utilize the 
compounds of the present invention and practice the claimed methods. 

Unless defined otherwise, all technical and scientific terms used herein have the 
same meaning as commonly understood by one of ordinary skill in the art to which this 
invention belongs. Although any methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, the 
preferred methods and materials are described 

It should be understood that the foregoing discussion and examples merely present 
a detailed description of certain preferred embodiments. It will be apparent to those of 
ordinary skill in the art that various modifications and equivalents can be made without 
departing from the spirit and scope of the invention. All the patents, journal articles and 
other documents discussed or cited above are herein incorporated by reference. 
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The claimed mygatiQA is: 



1. A compound according to the formula: 




wherein: 

A is selected from: 

(a) Ct-Cc-alkyl; 

(b) C3-C8-cycloalkyl; 

(c) -NC-RVr 3 ), R 3 -C(=N-R 2 >, (-R 2 , -R 3 )N-C(=N-R 2 )-, (-R 2 , -R 3 )N-C(=N-R 2 > 
N(-R-> 

(d) phenyl, which is independently substituted with 0-2 R 1 substituents; 

(e) naphthyl, which is independently substituted with 0-2 R 1 substituents; and 

(f) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 1 0 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, 
O and S, and wherein the ring system may be substituted with 0-2 R 1 
substituents; 

R 1 is selected from: 

Halo, CMalkyl, C2-«aIkenyl, C2-*aIkynyl, C3-scycloalkyl, C^aDcylCa-scycloalkyl, 
-CN, -NOz, R 2 -C(=N-R 3 )-, (-R 2 , -R 3 )N-C(-N-R 2 >, -(CH 2 )mNR 2 R 3 , -C(=0>N(-R 2 , 
-R 3 ), -S02N(-R 2 , -R 3 ), -SO2R 2 , -CF 3 , -OR 2 , and a 5-6 membered aromatic 
heterocyclic system containing from 1-4 heteroatoms selected from N, O and S, 
wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of halo, 
Ci-Gralkyi -CN Ci^aftyl, C 2 ^alkettyl, (^alkynyl, C 3 ^cycloalkyl, 
C<MaIkylC^«cycIoattyl and -NO2; 
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R 2 and R 3 are independently selected Scorn the group consisting of: 

H, -OR 2 , -N(-R 2 , -R 3 ), -C^alkyl, -C 2 .*alkenyl, -Ci^alkynyl, -Cs-scycloalkyl, 
-QMalkylCs-scycloalkyI, -QMalkylphenyl and -Co^alkylnaphthyl, wherein from 1- 
4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of halo, 
-C M aIkyl, -(^alkenyL, -C 2 -dalkynyl, -C^cycloalkyl, -QMalkylC^cycloalkyl, 
-CN,and-NQ2; 

or R 2 and R 3 taken together can form a 3-8 membered cycloalkyl or a heterocyclic ring 
system, wherein the heterocyclic ring system may have from 5 to 10 ring atoms, 
with 1 to 2 rings being in the ring system and contain from 1-4 heteroatoms 
selected from N, O and S, wherein from 1-4 hydrogen atoms on the heterocyclic 
ring system may be independently replaced with a member selected from the group 
consisting of halo, Ci-Q-alkyl, -CN -Ci^alkyl, -C^alkenyl, -C 2 -6aIkynyl, -C 3 - 
gcycloalkyl, -C^alkylC3^cycloalkyl and -NO2; 

m is an integer of 0-2; 

Q is a member selected from the group consisting of: 

a direct link, -CH2-, -C(=OK -N(R 4 )-, -N^Cffi-, -C=N(R4)-, -C^-NCR 4 )-, - 
N(R 4 >C(=OK -SQ2-, -O-, -S02-N(R 4 > and -N(R 4 )-S02S 

R 4 is selected from: 

H, -Ci^alkyl, -C 2 ^alkenyl, -C2-6aIkynyl, -C3-8cycloalkyl, -(^alkyiC^cycloalkyl, 
-QMalkylphenyl and -QMalkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, -Ci^alkyl, -C^-salkenyl, 
-C2^aHcynyl, -C^cycloalkyl, -QMalkylCs^cycloaDcyl, -CN, and -NO2; 

D is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R ,a substituents; and 

(b) an aromatic six-membered heterocyclic ring having from 1 -2 ring nitrogen 
atoms, and wherein the ring atoms may be substituted with 0-2 R la 
substituents; 

R la is selected from: 
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Halo, C^aHcyl, C2^alkenyl, C^alkynyl, C3-scyoloaIkyl, CwalkylC^ycloalkyi, 
CN, -NO* (C^)*^ 2 ^ 3 *, SCfeNR 2 ^ 3 *, SOiR^, CF3, OR*, and a 5-6 membered 
aromatic heterocyclic system containing from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may 
be independently replaced with a member selected from the group consisting of 
halo, Ci^alkyl, C 2 -6alkenyl, C 2 -6alkynyl, C3-8cycloalkyl, Co^alkylC^ycloalkyl, - 
CN and -NO2; 

R^andR 3 * are independently selected from the group consisting of: 

H, Ci ^alkyl, C 2 -6alkenyL C 2 ^alkynyl, C^cycloalkyl, QMalkylC^cycloalkyl, 
CtMalkylphenyl and Co^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may he independently replaced 
with a member selected from the group consisting of halo, C^alkyl, C^^alkenyl, 
C2-$aDcynyl, C3-8cycloalkyl, QMalkylCwcycloalkyl, -QN and -NO2;. 

M is a member selected from the group consisting of: 

-N(R 16 >-C(=OK -N(R l6 )-C(=SK -C(-R 17 ,-R 18 >C(=0)-, -C(-R 17 ,-R ,8 )-C(=SK 

-q-r 1 Vr 17 wr 1 Vr 1 ^,^(-r 1 Vr 1 ^-r 1 ^-r 17b kx-r 1 ^ 

-C(-R 17 HX-R 18 )-C(=0)-, -C(-R")=CX-R 18 )-C(=SK -C(-R 17 )=C(-R 18 K 
-0-C(-R 17 ,-R 18 )-C(=0>, -OC(-R 17 ,-R ,8 )-C(=S)-, -S-C(-R 17 ,-R 18 )-C(=0)-, 
^(<>)2-C(-R 17 -R I8 )-CKK)K-S(^)-C(-R l7 ,-R l8 >C(K)>-, 

-s-c(-R 17 ,-R I8 )-c(=s)-, -sco^c-r'Vr'Vq:^)-, -s^kx-r^-r^-c^sk 

-C(=0)-C(=0)-, -NCR'VQ-R'VR 18 )-^^, -N(R 16 )-C(-R 17 ,-R 18 )-C(=S)-, 

-C(=s)-c(=SK -c(=s)-c(=o}-, -c(=0)-c(=SH -n=C(-r 17 )-c(=o)-, 

-N=C(-R 17 )-C(=SK -C(-R I7 )=N-, -N(-R'ic(=0)-C(-R 1 VR 188 W-R ,7 ) -R 17a K 

-ac(-R 18 ,-R 18 >c(-R 17 ,-R l7i )-, -nc-r'^^wr'Vr'^^R'Vr 178 )-, 

^(<>KK4t 18 r R t8 >C(-R 17 ,^^ 
-C(=C(R 1T,> ,-R nc ))-C(=OH -C(=C(R 17b ,-R 17c ))-C(=S)-, 

-nc-r'^x-r'Vr'S-cx-r^-r 178 )-^^ 

-N(-R i V^-R 1 VR 18 >Q<N(-H,-R ,8 ^VR I7 >CX<)H -N=C(-R 17 )- and 
-NC-R^-CC-R^.-R 1 8a HX-(N(-H,-R 18b )),-R 17a )-C(==S>; wherein the first named 
atom of the chain is directly attached to D, and wherein D, M and the N atom 
attached to the last chain atom of M collectively form a bicyclic ring structure; 

R 16 , R 17 R 17 \ R 18 , R I8a , R ,8b , R 19 , and R l9a are each independently selected from the group 
consisting of: 

310 



SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/USOO/21742 



hydrogen, halo, Ci^alkyl, C 2 «6alkenyl, Q-galkynyl, C^cycloalkyl, Q^aDcy^ 
gcycloalkyl, -CN, -NO* (CH 2 )mNR^ 3 , S02NR 2 R 3 , SCfeR 2 , CF 3 , OR 2 , and a 5-6 
membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic 
system may be independently replaced with a member selected from the group 
consisting of halo, C r C 4 -aIkyl, -CN, C M alkyl, C 2 ^alkenyl, C 2 ^aDcynyl, C 3 - 
gcycloalkyl, Co^alkylC^cycloalkyl and -N0 2 ; 

R l7b and R l7c are each independently a member selected from the group consisting of: 

hydrogen, -halo, hydroxy, -Ci^alkyl, C^alkenyl, -C 2 ^alkynyl, -C^cycloalkyl, 
-QMalkyl-C^jcycloalkyl, -CN, -NO* ICH&NRft?, -SCfeNR^ 3 , -SCfeR 2 , -CF 3 , 
-OR 2 , phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 1-4 
heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms on the 
cycloalkyl, the phenyl ring, or the aromatic heterocyclic ring may be independently 
replaced with a member selected from the group consisting of halo, Ci-C4-alkyl, - 
CN, Ci-^alkyl, C 2 ^alkenyl, CWdkynyl, C3-8cycloalkyl, Co^alkylCs-gcycloalkyl and 
-NO,; 

E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -C^-NCR 5 )-, -C(-R 5 VR*> and 
-Q-R^-R^CC^VR 6 ^; 

wherein R 5 , R 5a , R 6 *, R 5 *, R 66 , R 5 * and R 60 are independently selected from: 

H, CMalkyl, C 2 ^aDcenyl, C^nsalkynyl, C3_8cycloalkyl, QMalkylCs-gcycloalkyl, 
Co_4aIkylphenyl, Co^alkylnaphthyl, Q^alkylheteroaryl, Ci^alkylCOOH and 
C^alkylCOOCi^alkyl, wherein from 0-4 hydrogen atoms on the ring atoms of the 
phenyl, naphthyl and heteroaryl moieties may be independently replaced with a 
member selected from the group consisting of halo, CMalkyl, 
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C 2 ^alkenyl, Cz^alkynyl, C3-gcycloalkyl, QMalkylC^cycloalkyl, -OH, -0-C M alkyl, 
-SH, -S-Ci^alkyl, -CN and -NO*; 

G is selected from: 

a direct link, -C(R 7 ,R 8 >, ^(R 7a 3. 8 >AR 7b JR 8b )- and -CCR 7 ^^ 80 )-; 

wherein R 7 , R 8 , R 7a , R to , R 7 *, R 8 *, R 7c and R* 5 are independently a member selected from 
from die group consisting of: 

hydrogen, halogen, C^alkyl, C2^alkenyl, C 2 -6alkynyl, C 3 -8cycloalkyl, Co^alkyl-C^ 
gcycloalkyl, (^alkylphenyl, Q^alkyliiaphthyl, -OR 9 , -NflR^ 10 ), 
-QMalkylCOOR 9 , -Co^aftylCC^NR^ 10 , -C<MalkylC(==0)OR 9 , 
-(^all^lC(^)NR 9 -CH2-CH 2 -0-R 10 , -C(Ma%lQK))NR 9 (-CH2<H2-aR 10 -)2, 
-NCR^COR 10 , -NCR^CC^^VNCR^SCfeR 10 , a naturally occurring or synthetic 
amino acid side chain, and QMalkylheterocyclic ring having from 1 to 4 hetero ring 
atoms selected from the group consisting of N, O and S, CH 2 COOC M alkyl, 
CH 2 COOC w alkylphenyl and CH 2 COOC M alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the QMalkylheterocyclic ring may be independently replaced 
with a member selected from the group consisting of halo, Ci^alkyl, C 2 ^alkenyl, 
Qz^alkynyl, C3-gcycIoaIkyl, QMalkylC^cycloalkyl, -CN and -NO2; 

wherein from 1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl 
moieties may be independently replaced with a member selected from the group 
consisting of halo, -OR 9 , Ci^alkyl, C 2 .*alkenyl, C^alkynyl, C^cycloalkyl, Co- 
4 alkyl-C w cycloalkyl, -CN and -NO2; 

R 9 and R 10 are independently selected from: 

H, Ci^alkyl, Q^alkylphenyl, CW*Ikylnaphthyl, C^scycloalkyl, and CMaDcyl-O- 
Ci^alkyl, Ci^alkyl-COOH wherein from 1-4 hydrogen atoms on the ring atoms of 
the phenyl and naphthyl moieties may be independently replaced with a member 
selected from the group consisting of halo, Q^alkyl, C 2 -6alkenyl, C^alkynyl, C3- 
gcycloalkyl, (^alkyl-C^cycloalkyl, -CN and -N0 2 , and wherein R 9 and R 10 taken 
together can form a 5-8 membered heterocylic ring; 

J is a member selected from the group consisting of: 

a direct link, -O-, -0-C(-R n , -R lla h -S-, -S(=OK-S(=0) 2-, -S-C(-R n , -R lla )-, 

-S(=oKX-R n > -R l,a h -S(=0)r(-R n > -R 11 ^— , -C(=OK -C(K)>N(R llb h 

-N(R 1U >C(=0>, -N(R Ub K -N()R 1Ib )-C(-R ll » -R Ua )- and a monocychc aromatic or 
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non-aromatic heterocyclic ring having from 5 to 8 ring atoms, wherein 1-4 ring 
atoms of the ring system are selected from N, O and S , and wherein the ring system 
may be substituted with 0-2 R 11 substituents; 

R u , R lla , R nb , and R n are a member independently selected from the group consisting of: 

hydrogen, halo, -CF 3 , -CN, -NR 9 ^ 0 , -SO^e, -NQ2, -OH, -0-C M alkyl, -0-C 2 - 
6 alkenyl, -0-C 2 ^alkynyl, 0-C 3 -8cycloalkyl, -0-Ci-4aIkyl-0-CMalkyI, -O-Ci^alkyl- 
COOH, -O-Ci^alkyl-phenyl, -COOH, -C(=0>OCMalkyl, -C(=0)-0-Ci^alkenyl, 
-C(=0>0-C 2 ^alkynyl, -C(=0)-0-C3^cycloalkyl, C M alkyl, C^alkenyl, 
C 2 -6alkynyl, C3-scycloalkyl, (^alkyl-C^ycloalkyl, QMalkylphenyl, 
QMaDcylnaphthyl, C(MalkylC(==0)NR 9 R 10 , QMalkylC(=0)OR 9 , 
Co^alkylheterocyclic ring having from 1 to 4 hetero ring atoms selected from the 
group consisting of N, O and S, CT 2 COOCi-4aBcyl, CH 2 COOC M alkylphenyl and 
CH 2 COOCMalkylnaphthyl; wherein from 1-4 hydrogen atoms on the 
QMalkylheterocyclic ring may be independently replaced with a member selected 
from the group consisting of halo, CMalkyl, C 2 ^alkenyl, C 2 ^alkynyl, C3- 
gcycloalkyl, QMalkyl-phenyl, C^alkylC3^cycloalkyl, -CN and -N0 2 ; 

wherein from 1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl 
moieties may be independently replaced with a member selected from the group 
consisting of halo, -OR 9 , CMalkyl, C 2 -6alkenyl, C^alKynyl, C3-gcycloalkyl, Co- 
4 alkyl-C3-gcycloaIkyU -CN and -N0 2 ; 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) naphthyl, which is independently substituted with 0-2 R lb substituents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, 
O and S, and wherein the ring system may be substituted with 0-2 R lb 
substituents; 
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R is a member selected from the group consisting of: 

halo, Chalky!, C 2 -salkenyl, CWilkynyl, C^cycloalkyl, C^alkylC^cycloalkyl, - 
CN, -NO2, NRV, S0 2 NR 2b R 3b , S0 2 R 2b > CF 3 , OR 2b , O-CH^CH^OR 2 *, 0-CH 2 - 
COOR 25 , NCR^CHz-CHz-OR 26 , N(-CH 2 -CH2-OR 2b )2, N(R 2b )-C(=0)R 3b , N(R 2b > 
S0 2 -R 3b , and a 5-6 membered aromatic heterocyclic system containing from 1-4 
heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms on the 
aromatic heterocyclic system may be independently replaced with a member 
selected from the group consisting of halo, Chalky!, C2-6alkenyl, C^alkynyl, C 3 - 
gcycloalkyl, QMalkylC 3 ^cycloalkyl, QMalkyl-phenyl, -CN and -NO2; 

R 25 and R 35 are independently selected from the group consisting of: 

H, Ci^alkyl, C^alkenyl, C^alkynyl, C3-gcycloalkyl, C<MaIkylC 3 -8cycloalkyl, 
CWklkylphenyl and Co^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, -OR 9 , Ci^alkyl, C 2 . 
6 alkenyl, C 2 ^alkynyl, C 3 -«cycloalkyl, Co4aDcylC 3 .8cycloalkyl, -CN and-NO^ 

L is selected from: 

H, -CN, C(=0)NR l2 R 13 , -(CH 2 )nNR l? R 13 , C(=NR 12 )NR 12 R 13 , OR 12 , 
-NR 12 C( = NR l2 )NR 12 R 13 , andNR 12 C(=NR 12 )-R 13 ; 

n is an integer from 0 to 8; 

R 12 and R 13 are independently selected from: 

hydrogen, -OR 14 , -NR 14 R 15 , Ci^alkyl, C^alkylphenyl, Co^alkylnaphthyl, 
COOCi^alkyl, CCK>C^aIkylphenyl and COO-C^alkylnaphthyl, wherein from 1- 
4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of halo, 
-OH, -O-Ci^alkyl, C\^Bsy\ C 2 ^aDcenyl, C 2 ^alkynyl, Cj-gcycloattyl, 
QMalkylC^cycloalkyl, -CN, and -NCfe; 

R 14 andR 15 are independently selected from: 

H, Ci-4alkyl, Q^aOcenyl, C 2 ^aDcynyl, C^acycloalkyl, (^alkylC 3 _&cycloalkyl, 
Co^alkylphenyl and Q>4alkyinaphthyl, wherein from 1-4 hydrogen atoms on 
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the ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, C^aUcyl, C2-*alkenyl, 
C 2 ^alkynyl, C^cycloalkyl, (^alkylC^cycloalkyl, -CN, and -NCb; 

and all pharmaceutical^ acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

2. A pharmaceutical composition for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprising a therapeutically acceptable 
carrier and a therapeutically effective amount of a compound of claim 1. 

3. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 1. 

4. The method of claim 3, wherein the condition is selected from the group consisting 
of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post- 
coronary angioplasty, a thrombotically mediated cerebrovascular syndrome, 
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis, 
deqp venous thrombosis, pulmonary embolus, coagulopathy, disseminated 
intravascular coagulation, thrombotic thrombocytopenic purpura, thromboangiitis 
obliterans, thrombotic disease associated with heparin-induced thrqmbocytopenia, 
thrombotic complications associated with extracorporeal circulation, thrombotic 
complications associated with instrumentation such as cardiac or other 
intravascular catheterization, intra-aortic balloon pump, coronary stent or cardiac 
valve, and conditions requiring the fitting of prosthetic devices. 

5. A method for inhibiting the coagulation of biological samples, comprising the 
administration of a compound of claim 1. 
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6. A compound of claim 1, 
wherein: 

A is selected from: 

(a) Ci-Q-alkyl; 

(b) C 3 -C8-cycloalkyl; 

(c) phenyl, which is independently substituted with 0-2 R 1 substituents; 

(d) naphthyl, which is independently substituted with 0-2 R 1 substituents; and 

(e) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from the 
group consisting of N, O and S, and wherein the ring system may be 
substituted with 0-2 R 1 substituents; 

R 1 is selected from: 

halo, -Ci^alkyl, -(^alkenyl, -C 2 -6alkynyl, -C^gcycloalkyl, 
-QMalkylC^cycloalkyl, -CN, -NO* -(CHa)^^ 3 , -S02NR 2 R 3 , -SO2R 2 , -CF 3 , 
-OR 2 , and a 5-6 membered aromatic heterocyclic system containing from 1-4 
hetero atoms selected from the group consisting of N, O and S, wherein from 1-4 
hydrogen atoms on the aromatic heterocyclic system may be independently 
replaced with a member selected from the group consisting of halo, -Ci-C4-alkyl, 
-CN, -CMalkyl, -C 2 -6alkenyl, -C 2 -6alkynyl, -Q-gcycloalkyl, -C<MalkylC3-8cycloalkyl 
and-NOa; 

R 2 and R 3 are independently selected from the group consisting of: 

H, Ci^alkyl, C 2 -6aDcenyl, C2-$aIkynyl, C^cycloalkyl, Co-4alkylC3^cycloalkyU 
Co^alkylphenyl and Qualkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, CMalkyl, C2-6alkenyl, 
C2-6alkynyl, C>«cycloaIkyl, CWdkylCs^cycloaDqrl, -CN, and -NO2; 

m is an integer of 0-2; 

Q is a member selected from the group consisting of: 
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a direct link, -C(OK -NCR 4 )-, -C(0)-N(R 4 )-> -NCRVX^K -SQr, -O-, 
-SOa-NCR^ and-NCR^Cb-; 

R 4 is selected from: 

H, C M alkyl, C 2 ^alkenyl, C 2 ^salkynyl, C^cycloalkyl, QMaJkylC^-gcycloalkyl, 
Co-4alkylphenyl and Co^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, Ci^alkyl, C^alkenyl, 
C 2 -6alkynyl, C3-scycloalkyl, (^alkylC^cycloalkyl, -CN, and -N0 2 ;. 

D is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R la substituents; and 

(b) an aromatic six-membered heterocyclic ring having from 1-2 ring nitrogen 
atoms, and wherein the ring atoms may be substituted with 0-2 R la 
substituents; 

R la is selected from: 

halo, Chalky!, C 2 ^alkenyl, Qwjalkynyl, C^cycloalkyl, QMalkylC 3 ^cycloalkyl, - 
CN, -NO2, (CHiySIR 2 ^ 33 , SOiNR^, SO^ 2 *, CF 3 , OR 2 *, and a 5-6 membered 
aromatic heterocyclic system containing from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may 
be independently replaced with a member selected from the group consisting of 
halo, Ci^alkyl, C 2 _ 6 alkenyl, Q^alkynyl, Cs-scycloalkyl, QMalkylCa-gcycloalkyl, - 
CN and -NO^ 

R 2 * and R 3a are independently selected from the group consisting of: 

H, CiJiaJkyl, C^salkenyl, C^^alkynyl, C3-8cycloalkyl, (^alkylC^cycloalkyl, 
QMaDcylphenyl and QMalkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, Ci^alkyl, C^alkenyl, 
C 2 -6alkynyl, C3-8cycloalkyl, Co^alkylC^cycloalkyl, -CN and -NC^;. 
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M, D and N collectively form a bicyclic ring structure selected Scorn the group consisting 
of: 




and the like, wherein the aromatic carbocyclic ring corresponding to the D portion for each 
of the bicyclic rings may be replaced with an aromatic heterocylic ring as defined above 
for D, and wherein 0 to 2 of the hydrogen atoms on the D portion of the bicyclic ring may 
be replaced by R la substitutents as defined above; 

R 16 , R 17 , R l7a , R 18 , R 18a , R l8b , R 19 and R 19a are each independently selected from the group 
consisting of: 

halo, CMalkyl, C 2 ^alkenyl > CWdkynyl, C3-scycloalkyl, Co^alkylCs-gcycloalkyl, - 
CN, -NOz, (CH 2 )JNIR 2 R\ SQzNR 2 R 3 , SO2R 2 , CF 3 , OR 2 , and a 5-6 membered 
aromatic heterocyclic system containing from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic system may 
be independently replaced with a member selected from the group consisting of 
halo, Ci-CralkyI, -CN, Ci^alkyi, C 2 ^alkenyl, C 2 ^alkynyl, C^gcycloalkyl, 
QMaIkylC3^cycloaIkyl and -NO2; 
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R and R are each independently a member selected from the group consisting of: 

hydrogen, -halo, hydroxy, -Ci^alkyl, C^^alkenyl, -C 2 ^alkynyl, -C^cycloalkyl, 
-<^Malkyl-C>8cycloalkyl, -CN, -NCfe, ^CH&JfltfR 3 , -SO^R 3 , -SQ2R 2 , -CF 3 , 
-OR 2 , phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 1-4 
heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms on the 
cycloattyl, the phenyl ring, or the aromatic heterocyclic ring may be independently 
replaced with a member selected from the group consisting of halo, Ci-C4-alkyl, - 
CN, Ci-*alkyl, C 2 ^alkenyl, C^alkynyl, C3-«cycloalkyl, <^alkylC3-8cycloalkyl and 
-NO,; 

E is a member selected from the group consisting of: * 

a direct link, -C(=0)-, -COOJ-NCR 5 )-, -CC-R^-R 68 )- and 
WR^R^q-R 50 ,* 60 )-; 

wherein R 5 , R 5a , R 6 *, R 56 R 66 , R 50 and R 60 are independently selected from: 

H, Ci^alkyl, C2-6alkenyl, C 2 -6alkynyl, C 3 -8cycloalkyl, Co4alkylC3-8cycloalkyl, 
Co-4alkylphenyl, C<Malkylnaphthyl, QMalkylheteroaryl, Ci^alkylCOOH and 
Ci^alkylCOOCi^alkyl, wherein from 0-4 hydrogen atoms on the ring atoms of the 
phenyl, naphthyl and heteroaryl moieties may be independently replaced with a 
member selected from the group consisting of halo, Ci^alkyl, C2-6alkenyl, 
C2-6alkynyl, C^cycloalkyl, QMalkylCa-scycloalkyl, -OH, -O-Ci^alkyl, -SH, -S-Ci- 
4 alkyl,-CN and -NO2; 

G is selected from: 

a direct link, -C(R 7 ,R 8 K ^(R^JR.^CR^ 85 )- and -C^^CCR 80 )-; 

wherein R 7 , R 8 , R 7a , R 8 *, R 7 *, R 85 , R 7c and R 80 are independently a member selected from 
from the group consisting of: 

hydrogen, halogen, Ci^alkyl, C 2 ^aBcenyl, CWdkynyl, C3-8cycloaIkyl, QMalkyl-C 3 - 
scycloalkyl, Q^alkylpheiiyl, (^alfylnaphthyl, -OR 9 , -N(R*R 10 ), 
-QualkylCOOR 9 , -Co-4alkylC(==0)NR 9 R l °, -Q^alkylCC^NR^CHi-CT^O-R 1 ^ 
^alkyl^^NR^^^CH^R 10 -^, -N(R*)COR 10 , 
N(R 9 )<X<))R I VN(R 9 )S02R 10 , and a naturally occurring or synthetic amino acid 
side chain, wherein from 1-4 hydrogen atoms on the ring atoms of the phenyl and 
naphthyl moieties may be independently replaced with a member selected from the 
group consisting of halo, -OR 9 , Ci^alkyl, CWdkenyl, C 2 ^alkynyl, C^cycloalkyl, 
QMalkyl-Ca^cycloalkyl, -CN and -NQ2; 
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R and R are independently selected from: 

H, Ci^alkyl, QMalkylphenyl and Qwalkylnaphthyl, wherein from 1-4 hydrogen 
atoms on the ring atoms of the phenyl and naphthyl moieties may be independently 
replaced with a member selected from the group consisting of halo, Ci^aDcyl, C 2 . 
salkenyl, C2^alkynyl, C^ycloalkyl, C<Malkyl-C3^cycloalkyl, -CN and -NO2, and 
wherein R 9 and R 10 taken together can form a 5-8 membered heterocylic ring; 

J is a member selected from the group consisting of: 

a direct link, -O-, -0-C(-R u , -R lla )-, -S-, -S(=O>,-S(=0) 2 -, -S-C(-R n , -R lla )-, 
-S(=OHX-R n , -R lla )-, -SCO^-R 11 , -R lla )-, -C(=OK -CX=0>N(R llb >, 
-N(R Ub )-C(=0)-, -N(R 1,b h -N(R nb )-C(-R n , -R !la )- and a monocyclic aromatic or 
non-aromatic heterocyclic ring having from 5 to 8 ring atoms, wherein 1-4 ring 
atoms of the ring system are selected from N, O and S , and wherein the ring system 
may be substituted with 0-2 R 1 lc substituents; . 

R n , R Ua , R llb and R llc are a member independently selected from the group consisting of: 

hydrogen, halo, -CN, -NO2, -OH, -0-C M alkyl, -0-C 2 -6alkenyl, -0-C 2 ^alkynyl, 
-OC^cycloalkyl, -COOH, -C(=0)-0-C M alkyl, -C(=O>0-C 2 -6alkenyl, 
-QK))-0-C 2 -6alkynyl, -C(=0)-0-C3-gcycloalkyl, Ci^alkyl, C^alkenyl, 
C 2 -6alkynyU Cvgcycloalkyl, (^alkyl-C^cycloalkyl, Co^alkylphenyl, 
Co_4alkybiaphthyl, Co^alkylheterocyclic ring having from 1 to 4 hetero ring atoms 
selected from the group consisting of N, O and S, CH 2 COOCi^alkyl, 
CH 2 COOCi^alkylphenyl and CH 2 CCX)CMalkylnaphthyl; 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) naphthyl, which is independently substituted with 0-2 R lb substituents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, 
O and S, and wherein the ring system may be substituted with 0-2 R lb 
substituents; 

R lb is a member selected from the group consisting of: 

halo, Ci^aDcyl, C2^alkenyl, C 2 .*alkynyl, C3-«cycloalkyl, Q^alkylC^ycloalkyl, - 

CN, NR 2 ^, S<>2NR 2b R 3b , SQzR 25 , CF 3 , OR?*, 0^ 2 -CH 2 -OR 2b , OCH 2 - 

COOR 25 , N(R 2b )-CH 2 -CH2-OR 2b > NC-CH^rOR 2 ^, N(R 2b )-C(=0)R 3b , NfR 25 )- 
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SQs-R , and a 5*6 membered aromatic heterocyclic system containing from 1-4 
heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms on the 
aromatic heterocyclic system may be independently replaced with a member 
selected from the group consisting of halo, Ci^alkyl, C 2 ^alkenyl, C 2 ^alkynyL, C 3 - 
gcycloalkyl, Q>4alkylC3-8cycloalkyl, -CN and -NO2; 

R 2 * and R 3 * are independently selected from the group consisting of: 

H, Ci^aDcyl, C^alkenyl, Qwjalkynyl, C3-«cycloalkyl, (^alkylC^cycloalkyl, 
C(Malkylphenyl and QMalkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, Ci^alkyl, C 2 -6alkenyl, 
C 2 .$alkynyl, C^cycloalkyl, QMalkylCs-scycloalkyl, -CN and-NO^ 

L is selected from: 

H, -CN, C(=0)NR 12 R 13 , (CH 2 )„NR^R n , C(=NR 12 )NR 12 R 13 , OR 12 , 
-NR 12 C(=NR 12 )NR l2 R 13 , andNR ,2 C(=NR 12 )-R 13 ; 

n is an integer from 0 to 8; 

R 12 and R 13 are independently selected from: 

hydrogen, -OR 14 , -NR l4 R 15 , C^alkyl, Ccwalkylphenyl, (^alkylnaphthyl, 
COOCi^alkyl, COO-QMalkylphenyl and COOCo^alkylnaphthyL, wherein from 1- 
4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of halo, 
-OH, -O-d^alkyl, Ci^alkyl, C 2 ^alkenyl, C 2 ^alkynyl, C3^cycloalkyl, QMalkylC^ 
gcycloalkyl, -CN, and -NQ2; 

R 14 andR 15 are independently selected from: 

H, CMalkyl, C^^alkenyl, C 2 ^aDcynyl, C^gcycloalkyl, Co^alkylC^cycIoalkyL, 
Co^alkylphenyl and Co^alkylnaphthyl, wherein from 1-4 hydrogen atoms on the 
ring atoms of the phenyl and naphthyl moieties may be independently replaced 
with a member selected from the group consisting of halo, CMalkyl, C 2 -6alkenyl, 
C 2 . 6 alkynyl, C^gcycloaBcyl, Co^alkylCa-gcycloalkyl, -CN, and -NCfe; 

and all pharmaceutical^ acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof, 



321 

SUBSTITUTE SHEET (RULE 26) 



WO 01/012600 



PCT/US00/21742 



7. A pharmaceutical composition for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprising a therapeutically acceptable 
carrier and a therapeutically effective amount of a compound of claim 6. 

8. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 6. 

9. The method of claim 8, wherein the condition is selected from the group consisting 
of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post- 
coronary angioplasty, a thrombotically mediated cerebrovascular syndrome, 
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis, 
deep venous thrombosis, pulmonary embolus, coagulopathy, disseminated 
intravascular coagulation, thrombotic thrombocytopenic purpura, thromboangiitis 
obliterans, thrombotic disease associated with heparin-induced thrombocytopenia, 
thrombotic complications associated with extracorporeal circulation, thrombotic 
complications associated with instrumentation such as cardiac or other 
intravascular catheterization, intra-aortic balloon pump, coronary stent or cardiac 
valve, and conditions requiring the fitting of prosthetic devices. 

10. A method for inhibiting the coagulation of biological samples, comprising the 
administration of a compound of claim 6. 
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1 1. A compound of claim 1, 
wherein: 

A is selected from: 

(a) Q-Ce-attyl; 

(b) C 3 -C8-cycloalkyl; 

(c) phenyl, which is independently substituted with 0-2 R 1 substituents; 

(d) naphthyl, which is independently substituted with 0-2 R 1 substituents; and 

(e) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R 1 substituents; 

R\is selected from: 

halo, Ci^alkyl, -CN, -NO* (CHa)^^ 3 , SC>2NR 2 R 3 , SOzR 2 , CF 3 , OR 2 , and a 5-6 
membered aromatic heterocyclic system containing from 1-4 heteroatoms selected 
from N, O and S; 

R 2 and R 3 are independently selected from the group consisting of: 

H, Ci^alkyl, QMaHcylphenyl and Co^alkylnaphthyl; 
m is an integer of 0-2; 

B is a member selected from the group consisting of: 

a direct link, -C(=OK -NCR 4 )-* -C(=0>N(R 4 K -NfR^)-, -SO2-, -O-, 
-SOi-NCR 4 )- and -N(RVS02S 

R 4 is selected from: 

H, Ci^alkyl, Co-4alkylphenyl and QMalkylnaphthyl; 
D is phenyl, which is independently substituted with 0-2 R la substituents; 
R la is selected from: 
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halo, Ci^alkyl, -CN, -NQ2, <CH2)niNR 2a R 3a , -SCfeNR 2 ^ 3 *, -SCfeR 2 *, CF 3 , -OR 2 *, and a 
5*6 membered aromatic heterocyclic system containing from 1-4 hetero atoms selected 
from N, O and S; 

R 2 * and R 3a are independently selected from the group consisting of: 

H, Ci^alkyl, C<Malkylphenyl and Qwalkylnaphthyl; 
M, D and N collectively form a tricyclic ring structure selected from the group consisting of: 




wherein 0 to 2 of the hydrogen atoms on the D portion of the bicyclic ring may be replaced by 
R la substitutents as defined above; 

R 16 , R 17 , R 17a , R 18 , R 18a , R l8b , R 19 and R 19a are each independently selected from the group 
consisting of: 
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halo, Ci^alkyl, -CN, -NCfe, (CH 2 )mNR 2 R 3 , S02NR 2 R 3 , SOzR 2 , CF 3 , OR 2 , and a 5-6 
membered aromatic heterocyclic system containing from 1-4 hetero atoms selected 
from N, O and S; 

R l7b and R 17c are each independently a member selected from the group consisting of: 

hydrogen, -halo, hydroxy, -C M aIkyl, -CN, -NCb, -(CH 2 )J^^ -SC>2NR 2 R 3 , -SO2R 2 , 
-CF3, -OR 2 , phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 
1-4 heteroatoms selected from N, O and S; 

m is an integer from 0-6; 

E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -CC^NCR 5 )-, -CC-R^-R 6 *)- and -(-Q-R^-R^Vc^VR 60 )-; 
wherein R 5 , R 5a , R 6 *, R 5 * R 66 , R 50 and R 60 are independently selected from: 

H, Ci^alkyl, Q^alkylphenyl, QMalkylnaphthyl, C^alkylheteroaryl, Ci^alkylCOOH 
and Ci^alkylCOOCMalkyl, wherein from 0-2 hydrogen atoms on the ring atoms of the 
phenyl, naphthyl and heteroaryl moieties may be independently replaced with a 
member selected from the group consisting of halo, d^alkyl, -OH, -O-Ci^alkyl, -SH, 
-S-Ci^alkyl, -CN and -N0 2 ; 

G is selected from: 

a direct link, -C(R 7 ,R*)-> -C(R 7a ^ 8 >C(R 7b ^ 8b )- and -C^^QR 80 )-; 

wherein R 7 , R 8 , R 7a , R 83 , R 7 *, R 86 , R 7c and R 80 are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, CMaIkyl, Co-4alkyl-C3^cycIoalkyl, QMalkylphenyl, 
C(MaIkylnaphthyl, -OR 9 , -NCR 9 ^ 0 ), -QMalkylCOOR 9 , -QMallQ^lC(=0)NR 9 R 10 , 
-CWdkylC(<))NR 9 ^ ^alkylCC^NR^^^CH^O-R 10 -^, 
-NCR^COR 10 , -N(R 9 )C(=O)R 10 ,-N(R 9 )SO2R 10 , and a naturally occurring or synthetic 
amino acid side chain; 

R 9 and R 10 are independently selected from: 

H, CMaIkyl, Co^alkylphenyi and C^alkyhiaphthyl; 

J is a member selected from die group consisting of: 
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a direct link, -O-, -0-C(-R n , -R n >, -S-, -SeOfc-, -S-C(-R n , -R lla )-, 
-S(=0)H-R l, >-R n V» -C(=0>N(R Ub )-> -N(R nb K -N(R llb )-C(-R n , -R Ua )- and a 
monocyclic aromatic or non-aromatic heterocyclic ring having from 5 to 8 ring atoms, 
wherein 1-4 ring atoms of the ring system are selected from N, O and S, and wherein 
the ring system may be substituted with 0-2 R 1 lc substituents; 

R u , R lla , R llb and R llc are a member independently selected from the group consisting of: 

hydrogen, halo, -CN, -NO* -OH, -OC M alkyl, -O-Ca-scycloalkyl, -COOH, 
-C(=0)-0-CMalkyl, -C(=OH>C 3 -«cycloalkyl, Ci^alkyl, C^cycloalkyl, QMalkyl- 
Cs-gcycloalkyl, C<MaIkylphenyl, C^alkylnaphthyl, and a Co^alkylheterocyclic ring 
having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and S, 
CH 2 COOCi^alkyl, CH 2 COOCi^alkylphenyl and CH 2 COOCi^alkylnaphthyl; 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) naphthyl, which is independently substituted with 0-2 R lb substituents; and 

(c) a monocyclic or fused tricyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R lb 
substituents; 

R lb is a member selected from the group consisting of: 

halo, Ci^alkyl, C2*alkenyl, C^alkynyl, C3-8cycloalkyl, <^alkylC 3 -8cycloalkyl, -CN, 
-NO2, NR^, SOzNR 2 ^ 36 , SOzR 25 , CF 3 , OR 2b , O-C^-CHrOR 26 , O-CHrCOOR^, 
N(R 2b KH2-CH 2 -OR 2b , NC-CHrCH^R 2 ^, N(R 2b )-C(=0)R 3b , N(R 2b )-SQ 2 -R 3b , and 
a 5-6 membercd aromatic heterocyclic system containing from 1-4 heteroatoms 
selected from N, O and S, wherein from 1-4 hydrogen atoms on the aromatic 
heterocyclic system may be independently replaced with a member selected from the 
group consisting of halo, Ci-4aflcyl, C^alkenyl, C 2 -6alkynyl, C3-8cycloalkyl, 
QMalkylC3^cycIoalkyl, -CN and -NO2; 

R^andR* are independently selected from the group consisting of: 
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H, Ci^alkyl, C^cycloalkyl, QMalkylC^cycloalkyl, Qwalkylphenyl and 
Q^alkylnaphthyl; 

L is selected from: 

H, -CN, CC^NR^R 13 , (CH 2 )nNR 12 R 13 , C(=NR 12 )NR 12 R 13 , OR 12 , 
-NR l2 C(=NR 12 )NR l2 R 13 , andNR 12 C(=NR 12 >R 13 ; 

n is an integer from 0 to 6; 

R 12 and R 13 are independently selected from: 

hydrogen, -OR 14 , -NR I4 R 15 , Ci^alkyl, QMalkylphenyl, (^alkylnaphthyl, 
COOCMalkyl, COO-Co^alkylphenyl and COO-C^alkylnaphthyl, wherein from 0-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of halo, 
-OH, -O-Ci^alkyl, C M aDcyl, C3-scycloalkyl, QMalkylC^gcycloalkyl, -CN, and -NO2; 

R 14 and R 15 are independently selected from: 

H, Ci^alkyl, C^alkylCs-gcycloalkyl, QMalkylphenyl and (^alkylnaphthyl; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

12. A pharmaceutical composition for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprising a therapeutically acceptable carrier 
and a therapeutically effective amount of a compound of claim 1 1 . 

13. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 11. 

14. The method of claim 13, wherein the condition is selected from the group consisting 
of: 
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acute coronary syndrome, myocardial infarction, unstable angina, refractory angina, 
occlusive coronary thrombus occurring post-thrombolytic therapy or post-coronary 
angioplasty, a thrombotically mediated cerebrovascular syndrome, embolic stroke, 
thrombotic stroke, transient ischemic attacks, venous thrombosis, deep venous 
thrombosis, pulmonary embolus, coagulopathy, disseminated intravascular 
coagulation, thrombotic thrombocytopenic purpura, thromboangiitis obliterans, 
thrombotic disease associated with heparin-induced thrombocytopenia, thrombotic 
complications associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation such as cardiac or other intravascular catheterization, 
intra-aortic balloon pump, coronary stent or cardiac valve, and conditions requiring the 
fitting of prosthetic devices. 

15. A method for inhibiting the coagulation of biological samples, comprising the 
administration of a compound of claim 11. 

16. A compound of claim 1, 
wherein: 

A is selected from: 

(a) phenyl, which is independently substituted with 0-2 R 1 substituents; and 

(b) a monocyclic or fused bicyclic heterocyclic ring system having from 5 to 10 
ring atoms, wherein 1-4 ring atoms of the ring system are selected from N, O 
and S, and wherein the ring system may be substituted with 0-2 R l substituents; 

R 1 is selected from: 

halo, (CH 2 )mNR 2 R 3 , SQzNR^ 3 and SO2R 2 ; 
R 2 andR 3 are independently selected from the group consisting of: 

H and CMalkyl; 
m is an integer of 0-2; 

Q is a member selected from the group consisting of: 
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a direct link, -C(=OK -S(V, and -0-; 
D is phenyl, which is independently substituted with 0-2 R la substituents; 
R la is selected from: 

halo and Ci^alkyU 

M, D and N collectively form a bicyclic ring structure selected from the group consisting of: 




R 16 , R 17 , R 17a , R 18 , R 18a , R 18b , R 19 and R 19a are each independently selected from the group 
consisting of: 

halo, Ci^aDcyl, -CN, -NO2, (CH2)mNR 2 R 3 , SOzNR 2 R 3 , SO2R 2 , CF 3 and OR 2 ; 
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R and R are each independently a member selected from the group consisting of: 

hydrogen, -halo, hydroxy, -C M aIkyl, -CN, -NO2, -<GH 2 ) m NR 2 R 3 , -S02NR 2 R 3 , -SO2R 2 , 
-CF3, -OR 2 , phenyl, and a 5-6 membered aromatic heterocyclic ring containing from 
1-3 N atoms; 

E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -Q^NCR 5 )-, -Q-R^-R 63 )- and -(-CC-R^-R^CC-R^-R 60 )-; 
wherein R 5 , R 5a , R fe , R 5 * R 65 , R* 5 and R 6 * are independently selected from: 

H, C^alkyl, QMalkylphenyl, Cwalkylnaphthyl, Co^alkylheteroaryl, C M alkylCOOH 
and Ci-4alkylCOOCi-4alkyl; 

G is selected from: 

a direct link, -C0R 7 ^V, <*R 7 %R VXR^W- and ^ 7 >=C(R 8c )-; 

wherein R 7 , R 8 , R 7a , R 8 *, R 75 , R 86 , R 7c and R 80 are independently a member selected from from 
the group consisting of: 

hydrogen, halogen, CMaIkyl, QMalkyl-C3-8cycloalkyl, QMalkylphenyl, 
Co^alkylnaphthyl, -OR 9 , -N(B?R 10 ), -Co^alkylCOOR 9 , -C 0 ^alkylC(<))NR^ 10 , 
-C^alkylCC^NR^^-CHa-C^R 1 ^ .Co^alkylC(K))NR 9 (-CH2-CH 2 -0-R 10 -)2, 
-NCR^COR 10 , -NCR^CC^R^-NCR^SOzR 10 , and a naturally occurring or synthetic 
amino acid side chain; 

R 9 and R 10 are independently selected from: 

H, Ci^alkyl, QMalkylphenyl and Co^alkylnaphthyl; 
J is a member selected from the group consisting o£ 

a direct link, -S-, -C*K>)-N(R nb K -N(R nb K -N(R Ub )-C(-R n , -R lla )- and a 
monocyclic aromatic or non-aromatic heterocyclic ring having from 5 to 8 ring atoms, 
wherein 1-4 ring atoms of the ring system are selected from N, O and S, and wherein 
the ring system may be substituted with 0-2 R llc substituents; 

R u , R lla , R Ub and R llc are a member independently selected from the group consisting of: 
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hydrogen, halo, -CN, -NO2, -OH, -0-C M aIkyL, -O-C^cycloalkyl, -COOH, 
-<X=0)-OCi^aIkyl, -C(M3)-CK:3^cycloalkyl, C M alkyl, C^cycloalkyl, QMaDcyl- 
C3-gcycloaIkyl, QMalkylphenyl, Co^alkylnaphthyl, and a C^alkylheterocyclic ring 
having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and S, 
CH 2 COOC M alkyl, CH 2 COOCi^alkylphenyl and CH 2 COOCMalkylnaphthyl; 

Y is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R lb substituents; 

(b) an aromatic heterocyclic ring having from 5 to 10 ring atoms, wherein 1-4 ring 
atoms of the ring system are selected from N, O and S, and wherein the ring 
may be substituted with 0-2 R lb substituents; 

(c) a fused aromatic bicyclic heterocyclic ring system having from 5 to 10 ring 
atoms, wherein 1-4 ring atoms of the ring system are selected from N, O and S, 
and wherein the bicyclic ring system may be substituted with 0-2 R lb 
substituents; 

R lb is a member selected from the group consisting of: 

halo, -C M alkyl, -OH, -OBn, -0-CT 2 -CH 2 -OH, -O-CH2-CH2-OCH3, -O-CH2-COOH, 
-0-CH 2 -C(-0)-0-CH3, -NH 2 , -NH-CH 2 -CH 2 -0-CH 3 , -NH-C(=0)-0-CH3 and 
-NH-SQ2-CH3; 

Lis selected from: 

H, -C(=0)NR 12 R 13 , -(C^nNR^R 13 and -C(=NR l2 )NR l2 R 13 ; 

n is an integer from 0 to 6; 

R 12 and R 13 are independently selected from: 

hydrogen and Ci-4alkyl; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof 
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17. A pharmaceutical composition for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprising a therapeutically acceptable carrier 
and a therapeutically effective amount of a compound of claim 16. 

18. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to, said mammal a therapeutically 
effective amount of a compound of claim 16. 

1 9. The method of claim 1 8, wherein the condition is selected from the group consisting 
of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory angina, 
occlusive coronary thrombus occurring post-thrombolytic therapy or post-coronary 
angioplasty, a thrombotically mediated cerebrovascular syndrome, embolic stroke, 
thrombotic stroke, transient ischemic attacks, venous thrombosis, deep venous 
thrombosis, pulmonary embolus, coagulopathy, disseminated intravascular 
coagulation, thrombotic thrombocytopenic purpura, thromboangiitis obliterans, 
thrombotic disease associated with heparin-induced thrombocytopenia, thrombotic 
complications associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation such as cardiac or other intravascular catheterization, 
intra-aortic balloon pump, coronary stent or cardiac valve, and conditions requiring the 
fitting of prosthetic devices. 

20. A method for inhibiting the coagulation of biological samples, comprising the 
administration of a compound of claim 1 6. 
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Q is a memb er selected from the group consisting of: 

-a xx -a <x 




E is a member selected from the group consisting of: 

a direct link, -C(=0)-, -CH^NCR 5 )-, -CC-R^-R 63 )- and -(-CC-R^.-R^-C^R^-R 60 )-; 

wherein R 5 , R 5 *, R fe , R a R* R* and R 60 are independently selected from: 

H, Ci^alkyl, QMalkylphenyl, Co^alkylnaphthyl, Co^alkylheteroaryl, Ci^alkylCOOH 
and Ci^alkylCOOCi^alkyl; 

G is selected from: 

a direct link, -C^JR 8 )-, -C(R 7a ,R i!a )-C(R 7b ^ 8b )- and -C^^CCR 8 ")-; 

wherein R 7 , R 8 , R 7a , R te , R 7 *, R 8b , R 7c and R te are independently a member selected from from 
the group consisting of: 
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hydrogen, halogen, Ci-4alkyl, QMalkyl-C^ycloalkyl, Q^alkylphenyl, 
C^alkylnaphthyl, -OR 9 , -NCRV 0 ), -CWUtylCOOR 9 , -CcMalkylCC^NR 1 ^ 10 , 
^alkyl(^<>)m 9 <^2-CH2-(>R 10 , ^^alkylCC^NR^^-CHz-O-R 10 ^, 
-NCR^COR 10 , -NCR^CC^OR 1 VN(R 9 )S0 2 R 10 , and a naturaUy occurring or synthetic 
amino acid side chain; 

R 9 and R 10 are independently selected from: • 

H, Ci^alkyl, QMalkylphenyl and C<MaIkylnaphthyl; 
J is a member selected from the group consisting of: 

a direct link, -O-, -S-, -C(=0>N(R nb )-, -N(R Ub )-, -N(R Ub )-C(-R n , -R lla )- and a 
monocyclic aromatic or non-aromatic heterocyclic ring having from 5 to 8 ring atoms, 
wherein 1-4 ring atoms of the ring system are selected from N, O and S, and wherein 
the ring system may be substituted with 0-2 R 1 lc substituents; 

R 11 , R Ua , R Ub and R llc are a member independently selected from the group consisting of: 

hydrogen, halo, -CN, -NCfe, -OH, -0-C M alkyl, -C M alkyl, -COOH,phenyl, and benzyl 
wherein the aromatic ring of the phenyl or benzyl is substituted with 0-2 members 
independently selected from the group consisting of halo, -CN, -NO2, -OH, 
-O-Ci^alkyl, -Ci^alkyl, -COOH and -CH))-0-Ci^alkyl; 

Y and L taken together are a member selected from the group consisting of: 
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22. A pharmaceutical composition for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprising a therapeutically acceptable carrier 
and a therapeutically effective amount of a compound of claim 16. 

23 . A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 16. 

24. The method of claim 18, wherein the condition is selected from the group consisting 
of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory angina, 
occlusive coronary thrombus occurring post-thrombolytic therapy or post-coronary 
angioplasty, a thrombotically mediated cerebrovascular syndrome, embolic stroke, 
thrombotic stroke, transient ischemic attacks, Venous thrombosis, deep venous 
thrombosis, pulmonary embolus, coagulopathy, disseminated intravascular 
coagulation, thrombotic thrombocytopenic purpura, thromboangiitis obliterans, 
thrombotic disease associated with heparin-induced thrombocytopenia, thrombotic 
complications associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation such as cardiac or other intravascular catheterization, 
intra-aortic balloon pump, coronary stent or cardiac valve, and conditions requiring the 
fitting of prosthetic devices. 

25. A method for inhibiting the coagulation of biological samples, comprising the 
administration of a compound of claim 16. 
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26. A compound of claim 1, having the formula: 




wherein the following portion of said formula 




is selected from the group consisting of: 
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wherein R llb is selected from the group consisting of. 

H, Me, Ph, OMe, F, OH, Br, NH 2 , OCH 2 Ph, OCHzCHzOMe, 




and wherein R 7 is selected from the group consisting of: 
H;Me;Et;Ph; 




wherein the following portion of said formula 
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wherein R Ucl is selected from the group consisting of: 

H; Me; Et; Ph; OMe; CF 3 , F; OH; Br, NH 2 ; SOMe; OCHiPh; OCHsOfeOMe; 

and wherein R 1 lc2 is selected from the group consisting of: 
H;Me;Et;Cl;Br,F;Ph; 




28. A compound of claim 1, having the formula: 

S0 2 NH 2 




wherein the following portion of said formula 
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is selected from the group consisting of: 
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wherein Y and L, taken together, are selected from the group consisting of: 
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wherein R llcl is selected from the group consisting of: 

H, Me, Fh, OMe, F, OH, Br, NH 2 , OCH 2 Ph, OGH 2 CH 2 OMe, 

and wherein R llc2 is selected from the group consisting of: 
H;Me;Et;Ph; 




29. A compound of claim 1, having the formula: 



S0 2 NH 2 




wherein the following portion of said formula: 
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is selected from the group consisting of: 
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wherein R Ucl is selected from the group consisting of: 

H, Me, Ph, OMe, F, OH, Br, NH 2 , OCH 2 Ph, OCH 2 CH 2 OMe, 

and wherein R 1 102 is selected from the group consisting of: 
H;Me;Et;Ph; 

30. A compound of claim 1, having the formula: 
so 2 nh 2 

o 

wherein the following portion of said formula 
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is selected from the group consisting of: 
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wherein Y and L, taken together, are selected from the group consisting of: 
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wherein R 7c is selected from the group consisting of: ■ 

H, Me, Ph, OMe, F, OH, Br, NH 2 , OCHiPh, OCH 2 CH 2 OMe, 



and wherein R is selected from the group consisting of: 
H;Me;Et;Ph; 




3 1 . A compound of claim 1, having the formula: 
so 2 nh 2 




o 



wherein the following portion of said formula 
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is selected from the group consisting of. 
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wherein R 7a is selected from the group consisting of: 

H, Me, Ph, OMe, F, OH, Br, NH 2 , OCHjPh, OCHaCHiOMe, 



V 



and wherein R n is selected from the group consisting of: 
H;Me;Et;Ph; 



X 




OH .OMe 






X 




32. A compound of claim 1, having the formula: 
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is selected from the group consisting of: 
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H, Me, Ph, OMe, F, OH, Br, NH 2 , OCTbPh, OGH 2 CH 2 OMe, 

and wherein R 71 * is selected from the group consisting of: 
H;Me;Bt;Ph; 
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is selected from the group consisting of: 
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wherein R 60 is selected from the group consisting of: 

H; Me; Et; Ph; OMe; F; OH; Br, NH 2 ; SCfeMe; OCHiPh; OCH 2 CH 2 OMe; 

and wherein R llb is selected from the group consisting of: 
H; Me; Et; CI; Br; F; Ph; 




34. A compound of claim 1, having the formula: 




wherein the following portion of said formula 
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is selected from the group consisting of. 
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wherein R llcl is selected from the group consisting of: 

H; Me; Et; Ph; OMe; F; OH; Br, NH 2 ; SQzMe; OCHjPh; OCH 2 CH20Me; 




o 

and wherein R 1 lc2 is selected from the group consisting of: 
H;Me;Et;Cl;Br,F;Ph; 

^JJCHjCHjOMb -^OCHzCCOH hn-a 




■ » f 



35. A compound of claim 1, having the formula: 



SQ2NH2 




,11d 



wherein the following portion of said formula 
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is selected from the group consisting of: 
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wherein Y and L, taken together, are selected from the group consisting of: 

OCH2COOH oh F OMe OCH2CH2OH OCH2CH2OM8 
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wherein R 1 lcl is selected from the group consisting of: 

H; Me; Et; Ph; OMe; F; OH; Br, NH 2 ; SCfeMe; OCEfePh; OCH 2 GH 2 OMe; 

9 : ( ^rir A -" , Y vA 



and wherein R is selected from the group consisting of: 
H;Me;Et;Cl;Br;F;Ph; 




36. A compound of claim 1, having the formula: 




wherein the following portion of said formula 
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is selected from the group consisting of: 
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wherein R Ucl is selected from the group consisting of: 

H; Me; Et; Ph; OMe; F; OH; Br, NH 2 ; SCfeMe; OCH 2 Ph; CX^2CH 2 OMe; 

and wherein R llc2 is selected from the group consisting of: 
H;Me;Et;Cl;Br,F;Ph; 
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38. A compound of claim 1, selected from the group consisting of: 




39. A compound of claim 1, selected from the group consisting of: 
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40. A compound of claim 1, selected from the group consisting of: 



,so 2 -nh 2 cooch 3 



,S0 2 -NH 2 CpOCH 3 




NHg 



,S0 2 -NH 2 <jXX)CH 3 




and 




41. A compound of claim 1, selected from the group consisting of: 



,S0 2 -NH 2 



S0 2 -NH 2 





H 




NH, 
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42. A compound according to the formula: 

ArCL 





wherein A — Q — is selected from the group consisting of: 

t-Bu ; O-t-Bu ; ^CH 2 )o^amino ; OH ; cartx>xylic acid ester; carboxamlde ; 

/SOrNH 2 .SCVNH-alkyl .SO^CHa /CH r NH 2 

o d- = q- -o- -o ■• 

,S02-NH 2 _/S02-NH-alkyl .SO2-CH3 _/S02-CH 3 
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43. A compound of claim 1, selected from the group consisting of. 
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44. A compound of claim 1, selected from the group consisting of: 
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45. A compound of claim 1 , selected from the group consisting of: 
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46. A compound of claim 1, selected from the group consisting of: 
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47. A compound of claim 1, selected from the group consisting of: 
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52. A compound, selected from the group consisting of: 



A-Q 






wherein Q is a direct link, and A is a member selected from the group: 

and O- 

CH3 

or Q is a -C(=NHh group, and A is a member selected from the group : 

\^y— (^y— °(^y— and ° 2s \Z) n— 

G is a direct link; 

J is a member selected from the group: 

✓ CF 3 / CH 3 CF 3 




Y-L is a member selected from the group: 



^3 -q- 




-O-CH3 

"NH 2 ^NH 2 ^NH 2 " 



-O <3 -f V 
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